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Joxrxann Akanzemun Hayk CCCP 
1959. Tom 124, Ne 1 


MATEMATHKA 
A. JI. BEPMAH 
OB OJMHOM METOAE MOCTPOEHHA WHTEPMOJIAILMOHHbIX POPMY JI 
(ITpedcmasaeno axademukom C. H. Bepawumetinom 25 VIII 1958) 


1°. O6osHauum uepes C mpoctpancTBo Bcex HeEIPepbIBHbIX B CerMeHTe 
[— 1,1] @ynxunit f (x) c Hopmoii | f (x)||= max |f(x)|. Tycrp Rn, m(x, t) — 


—1<x<1 


asireOpavueckHii MHOrOWIeH CTeMeHH MN OTHOCHTebHO X M CTeleHH mm OTHOCH- 
TeJIbHO ¢t u p(x) >0—psec. CocraBum onepatop 


iJ 


on (fy x) = | FW) Rn, m(%, tp (iat, (1) 


<i) 
B uactHocmw, ecw Q = {o, (x)}2_, — OPTOHOpMasIbHad CHCTeMa MOJIMHOMOB 


Beca p(x) B [— tlt wk Si k= 0, ty OS. ne we 0, 1, 2....,— 
3af[aHHad TpeyroJibHaA MaTpHlla 4HCce/1, TO TIpH 


n 


Rn, n(%_ t) = dy Moe (x) oe (2) (2) 


k=0 


onepaTop o,(f, x) ecTb MeTOJ, CyMMupoBaHHA paya WPypbe cyxKunn f (x) 
OTHOCHTeJIbHO CHCTeMbI Q2. e 
Hapsyy c onepatopom (1) paccmorpyMm onepatop os, (/, x), KOTOpbIH Novry- 
yaeTcaA HW3 paBeHcTBa (1), ecM MHTerpadl B TpaBoH yacTH (1) BBINHCJIHTb 
mpHOMKeHHO NO cbopMyJie MexaHHyeCcKHX KBaypaTyp Taycca— AKko6u c yauia- 
Mu {x{9)}$_| B KOpHAX MomMHoMa (x) (-~LoxUI< x) <...<cx) <l, 
cl 2,...). O€BHTHO, ITO 
s 
pe Ss yy 
OF Oe i) a oF m Mtge x) a >) ofs)f (xs?) Ke m (X, Xp ), (3) 
, ? k=1 
rye {p{9};_, —uucaa Kpucrodpeia y3v10B {x\S)}}_.. HerpyqHo BuyeTb, 4TO 
on(f, x) W on(f, x) MHOrouseHbI crefieHH He BbIIe 7. OueBaqHO, 4TO ecsm 
f (x) ecTb MHorowleH cTemeHu He BbIIe 2s-—m—1, To 


Gn(f; x) Er (j= %). (4) 


B cayyae npuOmmxenua 27-MepHoqMyeckux (pyHKUMH +=TpHrOHOMeTpHyeCKHMK 
WHTePHOJIALMOHHBIMH = TOJIMHOMaMH «C= paBHOOTCTOAINMMH ee onlepaTopbl 
Tuna (3) BIepBble H3y4aJIMCb B paboTax Grit Bepuuireina (7, 2) uw I. Dxexco- 
ua (3). C. M. Jlosunckuli (*) mpeAvoxKn O6MIMi ~MeTOJ, MOCTpoeHHA TakHX 
onepatopos. Jlerko BHyeTb, 4TO yka3aHHbIH MeTO MOCTpoeHHA ONepatTopa (3) 

4 
BKsIOuaeT MeTO U3 (*). y , _ 

2°. Oco6eHHO MHTepeceH Culy4ali, pacCMaTpHBaeMbIM B CJleLyloUleH Teopeme. 

Teopema 1. Ecau noauxom Rn, m(%, *) onpedeasemca us paeercmea (2), 
2de Mh =1, R=0, 1, 2,..., 2, S=M=N, Mo onepamop (3) coenadaem 
6 nme pnonsnyuonHot gopmyaot Jlaepansca Ly (f, x), nocmpoernHott Oax 


x) C Y3NOM 6 KOPHAX NOAUHOMA Wp (X). 
pynxyuu f(x) cy . 


V3 reopempr | BbiTeKaeT, 4TO (pyHJaMeHTambHble noMHOMbI JlarpaHxKa 
L(x) MOXKHO TOra BbIYHCJIMTh lo (bopMy/laM 


an On (x) 


Onty Ve ae 


1 (2) = — 9,4 (29) toad) 2a 


Te Ay—CTapwuiui KOsPPullMeHT MHOTOWICHAa Mp (x). 
CpaBHuBad paBeHcTBO (5) C H3BeCTHbIM BbIpaxKeHHeM Is L(x), mpl To- 
sry4aem 


Tht 4 
a (1)) (n) 2 k 
n el (XR ) On (Xp ) 


eo) = — Seen pads teary 


®opmysia 2ta usBecTHa (°), HO ee OOBIUHO BHIBOAAT pyruM WyTeM. Ira cop- 
MyJIa BeCbMa TlovlesHa Ip BbIYHCeHHH uuCcer pl B Cyyae NOMHOMOB AKOOn 


¢ mapamerpamu a = -+¥/3, B = -b4/s. 

B (°) 6bwio oKa3aHO, YTO eCJIH Y3/IaMH MHTepnovIAWMH CJIyKaT KOPHH 
nlosmHoma Axo6u J © (x) c napamerpamn —1 <a, 8 <0, To BEMomHsOTCH 
HepaBeHcTBa *: 


(1) i eat) eer ee 
1 (1) eC) ee oe ACL ad 


Ilostomy 43 paBeHcTsB (5) BbITeKaeT TeOopema: 

Teopema 2. ITycmo cucmema noaunomoe Q coenadaem c noautkomamu 
Axo6u wp (x) = JX” (x), n=0,1,2,..., ¢ napamempamu —l1<a, B<0. 
Toeda cnpasednuéol Hepaeencmeéa 


OL Ont (cos 04) | olen (cos ou) | rely pod 
in? 1/, 6(™) = in21/, 942) ? S boy eee gM, N= 1, 4,--05 
sin? 1/, 0; sin? 1/s 02, 
(n) (n) (n) (n) (6) 
OR 1@n4y (cos 03°’) | Ph411@Onsy (cos Oy) | 
SS Eee RH, 2,.. tt Hy, 2, dey 


cos? 1/2 64” sty cos? 1/, 0 


2de x") = cos 0”). 
Sameuaunue. Hepapencrsa (6) cnpaBeqMBbl Takx%Ke B cuyyae MO/MHO- 
eee) 1 1 pe Y 1 1 
MOB Jn lz, *I2) (x), ile lz) (x) u Jfle 2) (x). 
3°. IIpH usysenuu onepatopos (1) nu (3) BosHKaeT culeqylomuit Borpoc. 


Ilyctb nomuHompl {Rn, m(x, t)} TakoBbl, 4TO AA M060 cbyHKuMH u3 C BEIMON- 
HAeTCA PpaBHOMepHO B [— 1, 1] cooTHouleHHe 


on (f, x) ap tl —> ©o. (7) 


Cripamimpaerca, OyfeT JIM MpH Tex »%xe TOmMMHOMaX {Rp, m (x, t)} BbITOJHATDCA 
Aa m060K | €C paBHomepxo B [— 1, 1] coorHouteHue 


Salfs x) > F(x), roo. (8) 
Bnupejb npeyqnouaraem, uTO 


2s—m-—->0oo, N—->oo. (9) 


x 


* Tlo onpenenenmio J&b —)) (x) = \ P,,_, (¢) dt, rye P, (x) — nonunom Jlexangpa cte- 
=1 
NeHH N. OTH HepaBeHCTBa cnpaBeWIMBBI TAaKKe HB TeX c/yYaAX, KOrJa yauaMM ABNAOTCA 
KopHU nomMHoMoB J{~"I#» “l2) (x), JCle» le) (x) am gle» *l2) (x) (7), 
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Teopema 3. ITycmo eec p(x) OpmoeoHaAbHoti cucmembl noAUHOMOB 
yoos.reméopsem nepagencmey 


(OG) A AVE Ee 7D hee Sah creed (10) 


2de A— nocmosHnoe uucao, u nycmb coomeemcmeyroujue aucaa K pucmogqeaa 
yoosreméopstom YCAaoeusm 


1 
pf =o(-), P=. PI a ii, Dall (11) 


Toeda, ecau uucaa m, s yOoeremeopsiom ycaceuio (9), mo us coomnouwenus 
(7) seimeKkaem coomHowenue (8). 


HameruM JokasatTesbcrBo Teopembi. Baejem dyHKumn p(t) u g(t): 
Colt )e= Oy theme Dee 6), 


=S 
soe XraSt< Xp, k= 2, Opin S, 
oy. (t) = > pi), : 
v=1 


s 


t 
#s(t) = Sy, <t<h gH) = | pdt. 


v=1 1 


HerpyqHo BUuyeTb, 4TO JOKa3aTeJILCTBO TeOpeMbI MO CyIecTBY CBOJUTCA 
K JOKa3aTeJIbCTBY HepaBeHCTBa 


TI COVE OAI a oe a Was eal, (12) 
rye Cy, — KOHCTaHTa, 
T(x) = | [Ra,m(e, \ldg(t), T(x) = | | Ra m(x 1149, (6). 


I]pumenaa K MHTerpaly B NpaBok uwacTH paBeHCTBa 


1 


Fe) =1(x) + | [Rimes Nldle, 0-20) 


il 


(bopMysIy WHTerpHpoBaHHaA NO YacTAM HM YUTbIBAA, YTO Ha KOHMax CerMeHTa 
[— 1, 1] dyaxunu ¢,(¢) u g(t) UpHHuMaloT paBHble 3HaveHHA, NOMYYM 


GRY G2) 
7) <1) + \)e,@—¢@|| a at. 


(13) 


* 
CoriacHo Hepapenctsam Ue6pmuena — Mapxosa (*) u yciopnam (11) umeem 


*k 
Cc 
le—eOl< | pidt<o,+e<=, 
Xp 
t€[Xea, Xz), R= 2, 3,---s S, (14) 


rye Cy — KOHCTAHTA. 


* MoxKHO JoKa3aTb TeopeMy, He HCMOIb3yA HepaBeHCTB Ye6nuuepa — Mapxopsa. 


AnaJIOrHuHble HepaBeHCTBa MMeIOT MeCTO H B OCTaJIbHbIX TOUKAX CerMeHTa 
[—1, 1]. Tlosromy us (13), Treopempr A. Surmynya (®) u HepaBencrBa (14) 
BbITeKaeT HepaBeHCTBO (12). 

V3 teopempt 3 vu Teopembl Spyetiia H Typana (°) BbiTeKaerT: 

Teopema 4. JIycmb e6ec p(x) opmoeonanbHolt cucmembl noAuKoMoe 
yoosremeopsem Hepasencmeam 


Ont A< p(k) VU i Bi ee 


20de A u B—noemosnanole. Toeda, ecau ébinoansemca ycaoeue (9), mo us 
coomnowenus (7) caedyem coomxowenue (8). 

S3ameTuM, 4TO IPH JoKa3aTebcTBax TeopeM 3 HM 4 MbI He MOJIb3OBaJIMCb 
ACHMITOTHYeCKUMH (OpMyaMH JIA OPTOPOHAJIbHbIX TMOJIMHOMOB. 

AHaJIOPHUHbIe pe3yJIbTaTbI MO?KHO NOJIYUHTb B Culy4¥ae TpHOmMKenua 27-nNe- 
pHOmMYecKHX (PYHKIMH TpHrOHOMeTpHYeCKHMH MOJIMHOMaMH. 

B 3aksoueHve OTMeTHM, TO TeopeMbI 3 HW 4 MIPHMbIKalOT K pe3yJIbTaTaM. 
C. M. Jlosuucxoro (4) u TP. MW. Hatancona (?°). 


Hosroposckui rocyapcTBeHHbIi Tloctynus10 
meqaroruyeckult HHCTHTYT 24 VIII 1958 


{UMTHPOBAHHASA JIATEPATYPA 
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4ornayn Akanemun nayx CCCP 
1959. Tom 124, Ne 1 


MATEMATHKA 
Bb. B. BOAPCKHA 


HEKOTOPbIE FPAHHYHbBIE 3AJ|AUM [JIA CHCTEMbI 2n YPABHEHHM 
IAJMNTHYECKOPO THMA HA MJIOCKOCTH 


~ (ITpedcmaeaexo akademuxom H. H. Bexya 8 VIII 1958) 


B nacTosmmei paOoTe MbI uCceqyeM HeKOTOpbIe TpaHHUHbIe 3aqaun JA 
oOmel cuctembl 2n JeHCTBUTeJIbHBIX ypaBHeHHii 9/IMNTHYeCKOrO TuMIAa, KOTOPyIO 
OyAeM 3allMcbIBaTb B CJIeAYIOUleH KOMMJIeKCHOM KaHOHMYeCKO dopme: 


w;— Qw, = Aw+ Bw-+ F, (1) 


Te W = (@,, We,..., Wn) —HeM3BeECTHbIM KOMMJIeKCHbIM BekTop; A nu B— 
MaTpHUHbIe (yHKUWH, 3afaHHble B OOlacTH T u MpHHayexKalwe KJaccy 
L,(T), p>>2; F —xKomnusexcupili Bextop, 3aqanHpii BT; Q— KBa3uquaro- 
HaJibHad MaTpHila Bua Q = {Q;, Qo,..., Qp}, rae Qe = {9, e, i) — KBagpar- 
HbI€ MATPHUbl NOpAQKOB /, COOTBETCTBEHHO, NIpHuem g,,,=O0 qua k >, 
911,2= 4%: 4 Ve, = B® ANA R<L; q, u B,—xKomnuekcuble cbyHkuMM, 3aaH- 
HbIe Ha 7 WH YOBJeTBOPAIOMIMe YCIOBHAM 


IqI<do<1, max Nig) <G<1, 9 G—moctoanpie. (2) 
k 


Ileppoe u3 ycnoBuH (2) aBJIAeTCH KOMMJICKCHOH 3aNMCbIO YCJIOBUA SJIMMTHY - 
HOCTH cHcTeMbI (1). 

Kpome Toro, MbI CuHTaeM, TO MaTpHila Q(z) omycKaeT mpoyounKeHHe 
Ha BCIO KOMMJIeKCHYIO MylockocTb, mpHuem Q==0 BHe HeKOTOpOorO JocTaTOUHO 
6ombioro Kpyra u O6oOmeHHBIe MpousBogHblIe Q, u Qs cyulecTByIoT Hu TIpH- 
HayexaT Ly, p >>2. Tipu stux ycuoBusx B paOore (*) H3J10X%KeHbI OCHOBHbIe 
NOO%KeHUA OOulel Teopuu cucTem (1), ABAIONIHeCH MpAMbIM OOOOnLeHHeM 
pxa TeopeM TeopHv OGOOMeHHbIX aHaJIMTHYeCKHX (PyHKIMH (1 = 1), pasBuTou 
VU. H. Bexya (?). B KayecTBe mpvJiox%KeHuH anmapata, paspaOoraHHoro B (’), 
MbI HccJlIes’yeM HW2Ke HeKOTOpbIe rpaHHUHble 3aayH AIA CuCTeMBI (1). 

1. Ilyctb xontyp L, orpaHuuuBaiomjuli oOsmacTb T, COCTOHT U3 KOHeuHOrO 
YMCJIa OFpaHMUeHHbIX, 3AMKHYTHIX, HeMepeceKalouluxcA KkpuBbIX JlamyHosa 
L=L,+L1,+...+Lm, “3 KoTopplx Ly coqepxKHT BHYTpH ceOx BCe OCTAJIb- 
upie. JJonomHenue (m- 1)-cpasHot o6nacta T+ L fo nouHOH mlocKocTH 
OyeM O6o3HayaTb yepe3 T; T = T*. 

Sayaua Pumana — Tusp6epra (3aqaua P) cocTonT B cuefyloulem: 

3anaua P. Haiitu sce pemienua cuctembl (1) (peryapHbie B oOnacTu T 
M HempepprBuble 10 Tempyepy B T + L), yoBmeTBopsloline TpaHu4YHOMy YCJIOBUIO 


Re[G(f)w(t)] =f(t) xa L, (3) 


rye G(t)—Matpuua, 3aqanHaa na L u nenpepppuat no Temgepy ua L; 
f —w3BecTHbIM J[eHCTBYTeJIbHbIM BeKTOP, HeIPepbIBHbIM M0 Tembyepy ua L. 
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Peurenve cucrempr (1) Ha30BeM peryAApHbIM BT, CCM OHO He HMeeT 
ocoOnrx TOUeK B 7, OAHOSHATHO u OOMayaeT O6OOMeHHEIMH m0 CoOoseBy nep- 
BbIMH TIPOM3BOJ{HbIMH. 

Sanaua Tump6epta tbopmysmupyetca cileqyioulumM o0pa3oM: 

3anauaT. Halim xycouno-peryapHple pelieHua cucrembl (1) Ha Bcer 
KOMIIJIeKCHOH mOCcKOcTH (T. e. peryapHble B TJ" u TJ), wcuesalommMe Ha 
6eCKOHeEYHOCTH HM YAOBJIeTBOpsIOMIMe TpaHHyHOMy YCJIOBHIO 


wt (t) = G(t)w (t)+ A(t) ua L, 1A) 


rye A(t) — 3aqaHHblii HenpeppiBHEI no Tembyepy Ha L KOMIMJIeKCHbIM BeKTOp. 
IIpu paccmotpesuu sagau P u IT mpi OyfemM mpeqnouaraTb BbINOJIHCHHbIM 
cleyroulee ycsIOBHe (YCJIOBHe HOPMaJIbHOCTH): 


det G(t) 40  sewgy ua L. (5) 


-CuctTemoli, conpsxxeHHoH c (1), OyyeM HasbIBaTb CHcTeMy 
o-— (VP), + A+ By =0, (6) 


rye, Hampumep, A’ o603Ha¥uaeT MaTpHLLy, TpaHclioHupoBaHHyio c A. J\a usy- 
yeHun 3agau P u I nmpupmeKkatorca csleyyrouyve OHOpOHbIe 3aauH, KOTOpbIe 
6yI€M Ha3bIBaTbh CON PAXeCHHBIMH 3afayaMH: 


Sagaua Po. B o6mactu T Halitu perysiapHoe pelleHue cucTempl (6), 
HenpepbipHoe mo Tenbygepy B 7 + L, mo rpanHuyHoMy yculoBHuto * 


Re[G'* (0) (CE HQ?')d] =0 na L. 


Sagaua Io. Hatin kycouHo-peryaspHoe pemleHHe cucTembr (6), ucde- 
3alollee Ha OeCKOHeEUHOCTH, NO TpaHHYHOMY YCJIOBHIO 


Urea Ous, (Ga XIGTIX, 1X SER Oe) ae 


Hsyuenve rpanwunpix 3ayax P u I mpopoqurca Ha oOCHOBe TeOpHu cuCcTeM 
CHHIYJIAPHbIX MHTerpaIbHbIX YypaBHeHult. Mcnouwsya mpHBeyeHuble B (1) npez- 
CTaBJIeHHA pellleHHH cucremMpt (1) 4epes Q-romomopduble BekTopbl © (2), 
a TakxKe mUpeycraBlenve Q-roJioMoppHoro BeKTOpa B BHe WHTerpasia Tuna 
Koum c JeHCTBHTebHOM MJIOTHOCTbIO 


® (2) = =| V(t 2 (Edt + Qa) u) + iC, 


ib 


rye V(t, 2) agpo Koum cucrempt (1), C —nocTosHHbili BeKkTop, OObIdHbIM 
MYTeM CBOAMM STH 3afau K CHCTeMaM CHHIYJISPHbIX HHTerpaJIbHbIX ypaBHeHuil. 
JIiat UccieQOBAaHHA MOJIYYeHHIX HHTerpaJIbHbIX yPaBHeHHt HM COIO3HBIX K HUM 
ypaBHeHul WM CBA3H MX pelleHHH C peWICHHAMM COMpsDKeHHBIX 3aad uCHOUb- 
3YIOTCA BbIBeJeHHble B (+) HeOOXOAUMbIe H JOCTATOUHbIe yCOBUA TOTO, UTOODI 
KOMIIJICKCHBIM BeEKTOP OblJI rpaHHuHbIM 3HaYeHHeM peryJAPHOrO pewieHus cucTe- 
mbI (1) nm (6). IIpa stom oco6o0 nmpuxoquTca yUUTbIBaTh BO3MO2KHOCTS HaJIH- 
WMA pelleHult cucrembr (1), BCIOAY peryJApHBIX HM uCUesaIONIMxX Ha 6ecKOHeU- 
HOCTH. 


Sabon CuleAyIOulux TeopeM IIPHMeM, He orpaHu4yHBad oOmIHOCTH, 
yto F== 0. 


* ¢{ =¢(s)— ypapHenve Kontypa L; E — equnwanas MaTpuua. 
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Teopema 1. laa paspeuimmocmu HeEOOHOpOOHott sadauu P neobxodumo 
u docmamo4Ho BeINOAKeHUe pageHcme 


Im \ (Gf, (Edt + Yat) $) =0 


L 


OAH 6CEX pewenuti $, Pe ons [, sadauu Pa 


| Teopema 2. Jlaa paspeuumocmu HeEOOHOpoOOHoti 3adauu TL neobxodumo 
uu Jocmamouno eoinoAaHenue pagercme 


Im \(A (0), (Edt + Q’ dl) $,) =0 


ib 


OAA 6CexX peuenull $5 ean ae [., sadauu Wr: 
Yepes 1, (/,) u J, (f.) o603Hauum uncao suHeiHO HesaBHucHMDIx Ha Jl 


NOJIeM JeHCTBUTEJIbHBIX 4YHCeM pelenuli 3aqay Py (Io) u Po ([o) coorsercrsen- 
HO. YuNTbIBaH Teopembl | u 2, pasHocTu %» = lp —l, wu x, =1,—[. nazopem 


MHAeCKCaAMH 3ayau P u I coorsercrsenuo. Uncao x = 5 Az arg det G (t) 


Ha30BeM HHACKCOM TpaHH4YHOrO yCcAOBNA 8axauun. B caeqywouux 
TeopeMax MpousBOAUTCA NoAcueT uHAeKcos sagay Pu T. 

Teopema 3. Yucaa Ip u ie KOHe4HbL U UHOeCKC x 
= 2x—n(m— 1). 

Teopema 4. Yucaa lp u Ip Koneunor u yoosreméopsuiom COOMHOWeHUIO 
Ip — lp = 2x. 

B cayyae ofnocsa3sHoH oOmacru (m=O) sayaua P paccmorpena Apyrum 
/MeTOJOM, ONMpatouiM4MCA Ha HeKoTOpble moctpoeHuaz 1. B. Jlonatuuckoro, 
'B paOote A. V4. Bosbneprta (*); on nonyun Take Teopembl 1 u 3 yaa 
atoro culyyad. Enje paubilie 3Ta 3ajjaua, Takxxe B OJ{HOCBH3HOM C.Iyyae, pac- 
cMaTpvBasiacb Bekkeprom (*), OfHakO OH He NOJYYM HUKaKUX aHaJiorosB 
‘Teopem | u 3. 

2. M3 teopem 3 u 4 cmeqyeT olleHKka CHH3Y JIA CJA pellleHHi OjHO- 
poltHnx sayaa TI ou P: lp > max(0, 2x) u lp > max(0, 2x—n(m — 1)). 
MoxHo y6euTbesx, YTO AIA Nn >>| MpH cooTBeTCTBYIOWIeEM BbIOOpe MAaTPHILbI 
G(t) MoxHO joOuTpes, 4TOGHI lp = [rp (G) = s, Tye s — moOoe 3aaHHoe HCO, 
s >> max(0, 2x). Uucna lp u lp ecrecTBeHHO paCCMaTpHBaTb Kak (PyHKIUMH 
MatpHub G (t) rpaHMuHbrx ycsoBnit (3) u (4). Mpa n = | umeem lp = max (0, 2x) 
uu lp = max(0,2x—n(m—1)) qua x<.0 un x >m. Uncslo x onpegesmser 
Tonosloruueckue ycsloBua 3ayqaun P unu T (°). Takum o6pa3om, mpu n= | 
Tonolorvueckne yculoBua saqgaun T umn P (npn «<0 u x >m) mMosmHocTbIO 
ollpejlesM10T YvicJla JIMHeHHO HesaBHCHMbIX pellieHuli OHOposHBIxX saqay. IIpu 
n> 1 9To yxKe He Tak. 

Teopema 5 B HeKOTOPOH cCTeleHH NMOACHAeT MosO*KeHHeE Yella TakxKe MPH 
n>1. Uncno Ir(G) wa3sopem ycToiuusnM, ecam Ip(G)=Ir(G,) Ana 
BCeX MATPHUHBIX (pyHkuM G,(t), HenpeppBHbIx no Temyepy Ha L, yqosserBo- 
psrouyux yceuosmio (5) u yocrarouno 61MskHX K MaTpuue G (/) (110 paBHoMep- 
HOW TesIbJepOBCKOH HOpme Ha L). 

Teopema 5. Yucao Ir(G) ycmouuueo mozda tu moAabkKo moeda, Koeda 
lp (G) = max (0, 2x). Yucaro lp (G) ycmouuueo moeda u moAabKO moeda, Koeda 
lp (G) = max (0, 2x — n(m— 1)). J 

TakuM oOpa30M, Mbl BHAMM, YTO YCTOMUMBbIe CyYad TpaHM4HbIxX 3aau 
quia cucrembt (1) mowHOcTbIO oMpeeMOTCA TOJIbKO TOMOMOPHYeCKHMH YCJIO- 
BMAMH 3ajlauu, M TOra Wicsa JMHeWHO He3aBHCHMbIX PpelWeHHH 3ajayd oMpee- 
JIMOTCH TeMM 2Ke (bopMyviaMu, uTO M pH n= |. ; 

3. Upupeyenupie B (') (popmyvibI mpeycTaBseHHs pemlenu Hepes ce 
MOp(pHbIe BEKTOPbI MOSBOJIAIOT PaCCMOTPeTb AHAJIOTHYHBIM MYTCM TaK?Ke or 


pe DUBeH a ies 
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oOuye rpaHHUHbe sajjayn fia cucrempl (1). AHayornaHo 3aqauam Iu Il 
paOorbl apTopa (°) paccMoTpeHbI 3aauH C rpaHHYHbIM yCJIOBHeM BUA 


Re £ (G(t)w) =f, (*) 


rye v—oneparop Buga v-+7(v) (7 BuomHe HelpepbiBeH H NepeBoAUT 
(byHKUMM CyMMMpyemble B (pYHKUMH, YOBJIeETBOPAIOUIHe YCJIOBKIO Tenbyepa 
Ha L), WM rpaHwyHble 3ayaun Bua 


Re lo + Hw| =f. (sea) 


B nocwequem ciyyae or A u B rpeGyerea HenpepbIBHOCTh u Auddepexiu- 
pyeMOCTb. ; 

CorjacHo O6uleMy onpeseeHMio compsKeHHOH saya, WaHHoMy B paooTe 
aptopa (8), conpmKeHHat 3ajaya Aa sagqaua (*) cbopMymupyerca CJleyIOulMM 
O0pa30M: 


Re £—™ [G’* (Et’ + Qt’) b] = 0 
B IIpe(NOJIO2KeHHH, UTO &* cymecrpyer; uepes L* oGo3sHayeH oMmeparop, 
n 


COMPsDKeHHBI C & OTHOCHTebHO CKaJIAPHOrO NpPOHSBeeHUA (V1, V2) = > U4; Vaz 


i=1 

B TpOCTpaHCTBe BeKTOPHbIX KOMIMI€KCHBIX (byHkuMi Ha L. Muyekc saqauu (*) 
papeH x, = 2x—n(m— 1). Wngexc sagan (* *) Mo_cuMTbIBaeTcA lo dopmyse 
x, = 2x — 3n(m— 1). 

4. [IpupeyeHHble BbILWe pe3yJIbTaTbI alOT HEKOTOPble Cle ACTBUA JIA TeOpHu 
cHcTeM ypaBHeHHit 9JMNTMYecKoro THNa BBbICWero NMopsyka. B uacTrHocTn, 
B HUX COJepKUTCH JOCTATOUHbIM KpHTepHid HeTepoBocTH pAZa 3ayay [A Takux 
cuctem. B mpocrelimiem cmyyae sagaun Jiupuxsie u|, =O gua cHcTeMbI BTO- 


poro nopxAAKa Bua 
Aji + 2Ajollxy + Agotlyy + Ayu, + Agtty 2a ip (7) 


rye uw —Hev3BecTHbIN BeKTOp; A;,, A; —3aaHHble MaTPHUbl, NOCTaHOBKOM 
BUa Uy = Vy, Uy =U, cucTemMa (7) MpHBO_uTcA (B OHOCBH3HOM oOO6slacTH) 
K 9KBHBaJICHTHOH CHCTeMe MepBoro MopsAyKa c rpaHWUHbIM YyCJIOBHeM Bua 
v4x-+ vy =0, rye t (s) = x(s) + iy(s) — ypaBHeHve KoHTypa L; s— qyra. 
IIpusoysa losyuenHylo CHCTeMy K KaHOHHYecKOMy Buy (1), rpaHuuHOe ycnoBue 
MOKeM B3alvcaTb B Bue Re[G,(t)w] =0, rae matrpuna G,(t) 3aBucuT oT 


cuctembI (7) HM BekTopa (x, y). Ecau oxaxxetes, uro ycmopue (5) BbIMomHeHO, 
To sayaua JTupuxse Jia cucTempt (7) HéTepopa. C 9Toii TOUKH 3peHHA MO2%KHO 
paccmorpeTb upumepsr A. B. Butayse u3 pador (7, 8). Herpyguo noycuurats, 
4TO JIA MpwmMepa u3 paOorbl (7) momyyaerca det G,(¢)=-0 na L. C ypyrot 
CTOPOHBI, HMeIOTCH 9JIMNTHYeCKHe CucTeMbI (7), He YOBeTBOPsIOULWe yculo- 
BHIO CHJIbHOM 9JIIMNITHYHOCTH, JWI KOTOpbIX Mosyuaetca det G,(t)=£0 (npn- 
mep I us pa6orn (§)). Ipupenennprit Kputepuli nétepopocru oTmuaetTcs oT 
M3BCCTHBIX KPHTepHeB THMa CHJIbHOM SJIMITHYHOCTH TeM, YTO OH YUNTHIBAeT 
B W3BeCTHOM CMBICJI€ JIMIIb TMOBeeHHe CHCTeMbI BOMM3H PpaHHibl o6sacru. 
SameTuM, 4TO Jake Ja Tpanwuoit saqaun P B Kaacce aHamuTHuecKHx (pyHK- 
IM ycoBue (5), Boole roBops, HeoOxo,HMO WIA HE€TepOBOCTH 3aaun. 


Matematuyecknit uucTutyT um. B. A. Crekaopa Ilocrynuano 
Akayemun HaykK CCCP 21 V 1958 


UHMTMPOBAHHASA JIMTEPATYPA 


1B. B. Bospekud, JAH, 122, 4 (1958).2 W.H. Bex y a, Matem. c6opu., 
31 (73), Ne 2 (1952). 3 A.W. Boabmept, JIAH, 114, 3 (1952). 22H... Bue. cue wate 
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Hokuayn Akanemun HayR CECP 
1959. Tom 124, Ne 1 


MATEMATHKA 


“Uunen-koppecnonzent AH CCCP UH. M. PEJIb®AH] 


O CTPYKTYPE KOJIbILA BbICTPO YBbIBAIOUIUX ®YHKUNH 
HA PPYNNE JIM 


IIpH BHuMaTeIbHOM u3y4eHuH MpercraBrennii MOJyMpoctarx rpynn JIn 
BHAHO, UTO KJNOYCBBIM BOMPOCOM B TeO) MH MpelcraBsenMli ABIAeTCA BOMpoc 
00 H3y4eHHH KOJbIla OecKoHeuHO Aucdpepenttupyemptx Oicrpo yOprBarouux 
@yukun Ha rpynne. Iocne toro Kak BbIacHeHa CTpyKTypa 9TOrO Kouba, CTa- 
HOBATCH Ha TBep/lyiO NOYBY MOUTH BCe BOMpocbl Teopun MmpelcraBrennit — 
OTbICKAHHE HEMPHBOAMMbIX YHHTAPHbIX MpecTaBeHHi, OTbICKAaHHe BCeX He- 
MPUBOAMMBIX IipelcraBeHHH, ciepuyeckue PYHKUHH MO MpOnsBObHO! (TarxKe 
HEKOMMAaKTHOM WJM MCKpeTHOH) nosrpynne u tT. 4. B janHoii 3amerKe OyqeT 
M3y4eHa CTPpyKTypa 9TOrO KOMbia AA CyYaA PpyMMbl KOMMIeCKCHBIX MaTPHIL 
2-ro nopszKa c onpeyenuTenem 1. Cary4taii mpou3BonbHOH KOMMVIeKCHOi, a 3a- 
TeM M BeHLeCTBEHHOH Momympoctro rpynnbi Jiu Oywer paccmorpeH B cesyroulHx 
3aMeTKax *. 

PaccmotpuM rpynmy G kommsekKcHbIX MaTpui, 2-ro nopsyKa cE J 


a5 — By = 1. Kak w3BecTHo, HenpHBo,uMble Mpeycrapsenun stot rpyniibl 3a- 
Jarorcs (bopMyviov 


4 ele Saye » | &\M4—-1l 7a, 8\fe—1 
| AMC Need Bh trey 9A a) laine el) (1) 
‘Pyle 1, Ny —KOMMIeKCHbIe yCsIa, NpHueM nN, — Nz = N—wWemoe wcso **, 


Hasopem (pyHkunio x(g) OnicTpo yOnBawuel, ecm |x(g)|= 
~=0(|g\") aaa mo6oro n. Mpoussozupmu cyakunn X(g) OyeM HasbIBaTb 
‘BplpakeHun Buta P(D)x(g), rae P(D)— mpousBoubHblt MHorowleH oT ore- 
-paropos D, GecKoHeuHO MaJIbIX TIpaBbIX HM JIeBbIX CABHTOB (PyHKWMi Ha rpymne 
(oneparopos Jiu). O6osHauum uepes I’ coBoKyMHOcTb TaKHX OecKOHeYHO Aup- 
cbepenitupyembix (byHkuuli x(g), wro Aaa mo6oro P (D) mpousBogquan P (D) x (g) 
ecTb ObIcTpo yOpIBatolmad (byHkunA. Ecm sp I’ onpexemutb yMHO?KeHHe Kak 
CBepTKY M eCCTECTBEHHbIM OOpa30M 3aaTb TOMOJOFHIO, TO MbI HOJIYYHM KOJIbIO, 
KoTOpoe OyeM Ha3bIBATh OCHOBHBIM FpyMNOBLIM KOJIbMOM Ppynbl Ge 


Tlycth x(g)€T. Torga ana moOpix 1, MN, olepaTop |x (2) Pg daw Fee Tg 


3allaetca cbopmystol (1), ecTb onepatop ¢ spom K (2, 22; M4, Na). ITO Apo 
‘K (2%, 223 Ny, Me) Ha30BeM TpeobOpa3zso0BaHHeM Mypbe | (pyHKuMH xX (g). 
CBeptke (pbyHkuuii x,(g) HU X2(g) Mp 9TOM OTBeYaeT CBepTKa COOTBETCTBYIO- 


WLUX sAjep mo copmyvie a’ 
Gap Zot hae 5) = | Kis, 2s ty, Na) Ko(2Z,.203 My M2) dzdz. 


pu, 2-ro mopsqKa c onpeeruTeeM 1 Taxkoe 


fae | 12) 7 ; 
ucculeqoBanne Oblm0 MpoBeseHO B MHTepecHOlt padoTe oecnnet eas mall ne ee 
2KHOCTbh paccMaT : , 
WuX, KaK 9TO BHHO H3 UX paOoTHl, BCIO Ba Ke Mere 
KOTOpEIM OHM Nomb30Bauch (pasmox*Kenne M0 cbepuueckuM PyAKILMAM, T. De git ae a 
HbIM 3JI@MeHTAaM), JaBIUuii HM BO3MOXKHOCTh PelIHTb salary AA see B tana pi Ge 
2-ro MopayKa, pH ero pacluMpeHuM Ha Apyrue rpylibl MPHBOAMT K | ee HM Ht BOT DABIA 
HbIM TpyqHOcTAM. J[e10 B TOM, YTO UX UCCTEMOBAHHe BENeTCH C TIOMOLLbIO p a ee 
MeKLy TEM, 9TH MATPHUHbI€ 3/CMeHTbI H3BeCTHI JIMINb NIA ee ua cee 
2-ro nopanKka Kpome Toro, B c1y4uae rpyMiibl Spee ee MaTpHIL as renee 
KTepHble AA OOulero cutyua 
[le HeKOTOpble COOTHOUIeHHA, Xapa 

_ gontos atin MeXKLy MpeCTaBeHMAMH B PasHbIX WeOUMCCHHDIX ne 5). 
: *Ke (4). 

Jina cayaaa KomnuieKcHoli rpynibl MaTpHl, BTOporo MOpsAKAa cp. Tak ( 

** Tipu WeJIbIX My, M2 MpescTaBJieHHe nO.w1y IpHBOLAMO. 


* Jlia cayuad PpynmMbl BelllecTBeHHBIX MaT 


pas: 419 


Takum o6pasom, Kovbio I’ (yuku Ha rpyline MmpeppallaeTca B KOJIbIO AAep 
© OOBUHOH JIA Aqep onepaluelt yMHoxeHua. Ilenb jaHHol padoTs! — ONMCaTb 
ganac ajep K (21, 223 M1, Me). 

Hwxe (bopmympylorca HEOOXOAUMBIE H ROCTATOUHHIC YCAOBMA 
Ha MyuHKuuio K (4%, 23 M1, Me), MPH KOTOPBIX OHA ABIMACTCA 
mpeoOpasoBaHuem Dypbe HekoTOpoH PYHKUUMH x(g) u3 T. , 

1°. K (2%, 223 M4, M2) sBaAeTcH GSeckoHedHO Aucpepeniupyemou (pyHKuMeH 
OT 2, MH 2p. 

2°. K (21, 223 My, Mo) UMeeT TPH OOVIbIUMX 2%, 2, CHeMYIONLy!O ACHMITOTHKY. 


: —nipig—nbigntigne +l cle 3aMeHbl 
OvnKNMme KC (2, 2551,5 f,) 7 ee ee ey COS CS ie eau 

2, 21,2, = 2,1 SeckoneyHO nucdbepesumpyeMoH (byHkuMeli OT Z, Z B 
oKpecTHocTH OOo TouKH, rae mM60 z,=0, MOO z= 0, m60 z,=2,=0. 


Orcioqa, B YacTHOCTH, CJleAyeT, ITO MpH OODIWMX 2, Z2 


m—1l5Zu—l— 1,1 
K (210 223 M1, Me) ~ Czy" 2," 2y * 
3°. K (21, 223 Mi, Me), a TaKKe ee MpousBo_HbIe sOOcrO NopAyKa NO 2, 


21) Zo Zq ABJAIOTCA IWeJIbIMH (YHKIMAMH OT f,-+- fz MepBoro NopxsyKa pocra. 
IIpu stom wa poct dbyukuvnu K MW ee NPOM3BOAHbIX HakJlaQbIBalOTCA HeEKOTOpbIe 
YCNOBHA PaBHOMePHOCTH HO 21, 2. OTH YCJIOBUA YyOOHO cihopmMy.sMpoBaTb He 
Win camux sgep K (2, 223 M4, Mg), a ANA UX «mpeoOpasoBanui MesHa» 
p(21, 2:3 d). A wMeHHO, CyulecTByeT (PYHKIMA (21, 22; A) Takaa, 4TO 


K (2) Zoi Mh, m)=\9 (as zy; -h) kA dh. 
Sra :byHKWMA YAOBMeETBOPAeT cseRYIOUIMM yCOBUAM: uA mO60ro n> 0 
|e (21, 223 A)|=oO([A[~*) apa Koo; 
pi 2es uae Wik OC AN mpH A—>0 


PaBHOMepHO B JOOOH KOHEYHOK OONaCTH 10 2, 2. 

Kpome Toro, (pyHKUMA 9 (21, 22; 4) YHOBMeETBOPAeT OMOJHHTEJIbHBIM yCuJ0- 
BHAM B OKPeCTHOCTH TOUKH, rye MOO 2, = co, MHOO 2 = oo, MOO 2 = 2% = 
= 00. YkaxKeM 3TH YCJIOBHA. 

SamerHM JIA STOrO, YTO ECM (PYHKUHH x(g) OTBeYaeT P(Z%, 2; A), TO 
yHkywn x (g74¢) orpeyaeT cbynkuns 


{ Mra Yo — S021 A \ 
O49 — Bozyl|-2 (Boe 2 We ee 
ie Po il ? Qo =— Boei > a Ao — Boz, / 
Ilonaran, B YaCTHOCTH, Yo = —Byo = 1, &) = 89 = 0, MbI 3aKuIO“aeM, UTO TeM 


Ke YCNOBUAM, UTO HM (2, 2; A), WOMKHA YAOBJIETBOPATb B KOHEUHOH OGsacTH 
PyAKLHA 


1 r 
Gilleiss cos) =| 24 | 26 (=, 22; aS) : 
Z1 21 / 
ITO NaeT HaM YCuOBNe Ha *PyHKUMIO ~ B OKPeCTHOCTH TOUKM, Tye z, = oo. 


[Ipamenaa kK (pyHKiwH x (¢) mpaBblit cyBur BMecTO JeBOrO, MBI MOWYYHM ycJIo- 
BHe Ha 9 (2, 22; h) B OKPeCTHOCTH TOUKH, TC 2 = 00; coequHaa, HaKOHEll, 
BMeCTe JI€BbIM HM MpaBbiii CABUTH, Nomyyaem ycsoBue Ha o(zZ,, 29; A) B OKpecT- 
HOCTH TOUKH 2, = Zp = oo. 


Oo f . . 
4°. Dynkian K (2;, Zs; Ny, Mo) WK (2, 25; — Ny, —Ng) CBA3AHbI COOTHOILIe- 
Huem. A MMeHHO, cyulecTByeT Tako onepatop B, uTo 


BK (mm, fz) = K(—m, — ne) B. 
20) 


KOHKpeTHBIH BH STOO CcooTHOWeHHA Cle qyIOulMn : 


\K (21, 22— 2; my, [n,) 2-%-1z—-" 12 dz = 


= \K Ci 2s 1 Ny) Z—M—1z—M—-1 2 dz 


(cBepfky CJleqyeT MOHHMAaTb B cMBIC Ie PperyJIApH30BaHHOrO 3Ha4yeHHA HHTe- 
rpaya (*)). 
O°. IlpH wesbix my UW My YMeIOT MecTO CJIETYIOULKE COOTHOLICHHA: 


Qo” gm 
gz K @1; Zo, Nh, Ng) — (— ge" a dX (ears Co iii Ng), 
1 2 
j= 1,25..., HW AnaNOrnuno 
oe” go" 
aan Crees tty) 1.) = (—= 1) = K (219 223 M4, — Ne), 
can dz, 
Nye= I. Dae 


Vimeer MecTo ene OHO COOTHOIIeHHe, KOTOpoe, XOTA UH ABUIAeTCA cwelCT- 
BHeM NIpebIAyIIMX, HO, BBY efO BaxKHOCTH, J\OJKHO ObITb OTMeYUeHO OCcoO6bo. 


6°. IlpuH 4, Nag WebIX NMOJOX®KMTeHDIX \K 23, Ilys its) zy 2" dz, dz, 


ABJIACTCH MEOFOWJICHOM OT 2), 2, CTeneHu n,—1, Korga ky = 0,..., ny—]; 
kth = 

k, =0,..., mg —1. Wnterpan \ K@, Zo — My, — No) 21'2;’ dz,dz, sABAeTCH 

MPH WesIbIX MOJOKUTEILHBIX 1, Ny, Uk, =0,..., m +1, ke=0,..., m+! 


MHOFOUJICHOM OT Zo, 2, CTENe€FH Ny — |. 
Ha3z0peM MOMeH'TaMH (pyHkunn x (g) VETerpavibl \* (g) a(g) dg, rue 


a(g) — Kakol-HHOyb H3 MaTpHYHbIX 9JIeEMeHTOB KOHEYHOMEePHOTFO Mpex- 
cTaBsleHua rpynnbl G. SametuM, uTo, 3HaA Aqpo K (2, 22; M1, My), Mbl MOXKEM 
BbIUMCJIMTb 3TH MOMEHTbI Ha OCHOBaHHH CJleyIOulMx (opMyl: 


\* (g) (8 + Ber) #? (8 + Bayye—PMy + a2) ® (7 + am) dg = 
=|Kley 25 tay a) eBebdeadz, y= Oyo 1, b= Opens ta Mh 
{+ (g) (22 — ee) HH — Biz) (— 4 — 824) (= — Baa) dg = 
= \K (a, Co eesie — ry) 2hz dy Tay weks == Oyen, ee deealea = Os aa teal 

B uacTHOcTH, mosarad fly = Ng = 1, Nomyyaem 
\ x (g)dg = \K gtelumlidzs dex 
3a HemCcTaTKOM MeCTa MbI He MOKeM [IIPHBeCTH Ba?KHOrO HCTOJIKOBaHMA 
ycuiopui 4°, 5°, 6° B TepMHHax mpeACTaBJIeHHH. 


Iloctynuso 
24 1X 1958 
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24 


r 4 


floxnage Akayemun Hayk CCCP 
1959.. Tom 124, Ne 4 


MATEMATHKA 


Axagemux AH ApmCCP M. M. JDKPBALIAH 
K TEOPHUH WMHTEFPAJIBHbIX MPEOEPA3SOBAHHM 
C ARPAMU BOJIBTEPPA 


Pynkuui Bospreppa (*) 


ed gutt 
ew = \rapepy (1) 
0 


TIpH (uKCHpOBaHHOM 3HayeHHH TapaMerpa j (BOOOWe TOBOpH, KOMMJeKCHOrO) 
roloMop(Ha Ha Oe€CKOHCYHOJIMCTHOM PHMAHOBOM MOBepxXHOCTH 


Gass. (= OO <6 ATC ie soa a Oa 


TIpa nomomm (cbyHkuwn y(z; p) OblWwIM ycTaHoBJeHbI (bopMysibI oOpaieHHa 
ya TIpeoOpasopanna Jlanmaca B BeleCTBeHHOH OOvlacTH (°, *). 
SameTuM, 4TO (pyHKIWMIO v(z; ») MOXKHO pacCMaTpHBaTb Kak l1peysel PyHK- 
uu tuna Murrar-Jledmepa 
= af 
E, (2; p)= 2 “Ta + key)? (2) 


KaK HeETPYIHO BUJeTb, CiipaBevinBa (opMyvia 


v(z; w) = 2" lim +E, (ze; 1 +p). (3) 
orto ° 

B HactoslleH 3aMeTKe B psxe JIEMM JlalOoTCH HeKOTOPbIe (YHKIMOHAJIbHBIe 
CBOHCTBa v(Z; 4) Ha MOBepxHocTH G., (pa3JIMUHbIe HHTerpaJibHble MpescTaBJe- 
HMA, ACHMMNTOTHYeCKHe CBOHCTBa, NpeodpasoBanua Mesmmua u Jlansaca), a 3a- 
TeM IIPHBOJATCA (POPMYJIMPOBKU IIpsAMoi uU OCOpaTHOH TeopeM OO HHTerpaJIbHBIX 
mpeoOpasopanvax c sqpamu e—Y n v(ixy; w). 

OTH pesyIbTaTb!, B CHIy cbopMyvibI (3), MO%XHO paccMaTpHBaTb Kak Ipe- 
JeJIbHbIN CJIy4Yali HalUHX PaHHUX pesyIbTAaTOB (*). 

1°. O6o3Hauum uepes D') (n = 0, +1, +2,...) act puMaHoBoi noBepx- 
HOCTH Goo, Ha KOTOpOH (2n —1)xn<argz<(2n+ 1); ouepugquo, uTo Gy = 

+|-00 
= » D™, Tlyeth, qanee, E, o3nauaetT nepecesenve o6sacteh DO wv a< 

n=—0oo 
<|argz|<m, a F,(e)—nepeceyenne xpyra |[z|<Cs c¢ yraom A, (\argzi< 
<). OGOosHauum, maee, uepes L(s, a) KOHTYp, cocTaBeHHbIi u3 smyua 


‘argz = —a, e<|z|< oo, Ayn —a <argz<a, oxpyxuoctu |z|=e u us 


jyua argz =a, ©<|z|<Coo, npoOeraemplii Tak, uTO MpH 9TOM OGsacTb, Co- 
Aepxkailan Havasio z = 0, OOXOAUTCA B NOMOXKUTebHOM HalpaBsienun. Ouesnyuo, 
uTO KOHTyp L(s, «) HaxoquTca Ha mucte DO yaeli nopepxHoctu Go. 
Jlemma 1. Onn aw602e0 6 (—-w<s< +o): 
a) ecal 26 (Go — D) + EF, + F,(e), mo cnpasedauea mopmyaa 


Oo 
guxe gus \ eg at 
5 = Se es ee all. ee : 
v(z; t) \ra 1 ee) ae AU oes! yi let ee aus (4) 
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6) ecau z€A,—F.(e), cnpaeedauea gopmyaa 


oO 


u—t u—o (ote 
Vitis = e2% \ z d Re, Z \ eu 
oa rae 5 SOR so OE — loge (5) 


M3 9THX MHTerpaJIbHBIx NpectaBsennit npu ycnoBan o> Rey Moxuo yera- 
HOBHTD: 


JlemMma 2. Jlaa so60e0 s > Rep cnpaeedauser unmeepaaonoe npedcmae- 
JeHUA: 


a) ecau 2EG.— D®, Rez>0 


ee ge 
Oe \rarecn# I 


il yee 32 sin t (6 — p) log t — x cos z (o — p) 
== e 2T d . 6 
T J TITUS flogte 4. 72} Ty ( ) 
4) ecau ZED, Rez> 0, 
o pet 
A ad Vi mea 1 
0 
1 i fo sin m (6 — uw) log t — zm cos t (o — LV) 7 
EN ee de. 7 
an T 4 ql TUS (1092 ¢ 4 72} i ( ) 


ITH (pOpMyJIbI yIpolaioTes, eC TIpH BelleCTBeHHOM 3HaueHHH p. OpaTb 
o=wv.B uactuocty, nph w=O0, Oepx o=O0, u3 (7) nomyunM U3BecTHy!O 
qdopmywt Pamanyyxana (°, °). 

Hakivell, 13 MHTerpasJIbHbIX TIpef{cTaBwIeHHi JIeMMbI 1 MO2KHO BBIBeECTH aCKMI- 
ToTHMYeCcIMe CBOHCTBa (byHKUMH v(Z; v2) Ha NOBepxXHOCTH Go 

Jlemma 3. ITycmo a (r/2 <<a<m)— atboe, HO (buKcupoeaHHoe 4UucAO 
Ww eetuecngeHHo; mozeda: 


a) ecu jargz|<a, mo npu |z|—> °c 


Jessie se= = o( Tae Ne (8) 


6) ecat |argz| >a, mo npu |z|—> 00 
se Ta : 
v (25 AOD rears S (9) 
V3 onpqesenua u 3 JIeMMbI 3 BbITeKaeT, YTO 


0 


v (re?®; 3/2) |? 


Bee Ore ea (Ol 2 (10) 


el / 7 
rye C,— MocosHHas, He 3aBHCAad OT ¢. Tlostomy mpu s=1/, + it cyule 
cTByeT mpeoOasoBanue Meusmmna 


a 
WG im, | 2 sar , (11) 
1—s a—>+oco ila 
P M Gesite). ay Vs 
u no oOule reopuu mpu |¢| > 5 a) €L,(— 0, + 0). 


uto B (8) qaH Rei D v(z; p) [pHBeweHbl aHaJIOrHyHble 
ACUMMTOTHUCCKMCOMCHKH JIMIb Qua OOnacteli | argz|S n/2u w/2<|argz|<7, OfHaKo c 


u—o 
ABHO HeIIpaBHJIbHM JONOJIHHTeJbHBIM WWICHOM Bua 0 (| z| ), THe o>0 hye B 3TOM 
(aaa ,caysan | arz|<7/2) serKo yOeUUTbCA, CCJIH BOCIO/IbSOBaTbCA tbopmy 10H 


* CyemyeT 'TMeTHTD, 
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Jlaulee, CYII€CTBeHHBIM Jit MOCTPOeHHA TeOpHH MHTerpaJIbHbIX MpeoOpasoBa- 
Hu Cc Apamu Biya e—*Y vw v(ixy; */) APJIAeTCA Cleyloulan JIeMMa. 


Jlemma 4.va) Een o> a/2es — 5 4 0t, th0 
fe npu t <0; | 
M Sh = ar Z(9—ps—t]2) (12) | 
( ¢) aa 9 |2 npu eg 8 Oe 


6) ecau p< —n/2, s= 12+ it, mo 


an 


_—_— pi(e—9s+7|2) yoy t” 0, 
Co ae ‘an (15) 
0 Ape t< 0. 
Hakonell, Ha OCHOBe ACHMIITOTHUeCKHX CBOHCTB yHKUHH »v (Zz; w) yCTaHiB- 
JIMBaeTCA TakxKe: 
Jlemma 5. a) Tycmp »w>—1 ur (0<t<c0) duKkcuposano; moeoz 


co ; (se’? as sat 
Vas (cree ree s {log s — logt — ig} ” (14) 
0 


20e nonaeaemca, umo Res >t, Koeda|o|< 7/2, u Res >0, Koeda |p| >n/2. 
6) ITycmo — u 1 — sobole BewecmeeHHole “ucAa; moeda 


nl ‘Loo ‘ (iEx; 1/ ) (are a 1) 
\ : a dx = 
min (es 1%) npu Ey oss Ws 
| nJé : z | 
or ed | i <2 log + ee [n| Oe a log (15) 
T m2 + log? \ 
0 0 


eee dt npu by <D. 


2°. VMssectuo, utTo 


(oa (+) 
\—= ta = 4, O<—Res<], (16) 
0 
rye 
ee 
HEN s) SS T(sye> 7 


Ha cuefyrouleit JieMMe, HenocpecTBeHHO BbITeKatouleli u3 copmyt (12), (13) 
u (16), OcHoBbIBaeTCA MOKa3aTeIbCTBO TeOpeM, KOTOPbIe MPHBOAATA HW«Ke. 


JIlem Ma 6. a) Cywecmeyem nocmonnxyaa A, >0, He sagcaiyaa om 
S=1/,+it (—o0o << t< +00), maxas, umo 


| M(s; te t/2)|< Ap, | H+) (s) |< Ap. 


6) Ecau) s =1/, + it] (—c0 <t< +00), mo cnpasedaueoi Looe Oecmea: 
"2M (s; n/2) H-) (1 —s) +e"2M (s; —x/2) HH (1 —s) =r, (17) 
e-"I8 (s; /2) H+) (1 —s) + | 


; — Dreims 
a. et |2 M (s; — n/2) HO (1 aay s) " | Te npu t>), 


—inen* nput <D. A), 
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Teopema 1. a) Jaa snboii gynkyuu g(y)EL,(0, +0) dopmyaa 


ete les 32 (GOI A 
f(x) = is | i 8 (y) dy (19) 
houmu ecrody Ha (— oc, + oo) onpedeanem dynkyuro f (x), npuAadneocaiuyto 
cnaccy Ly(— oo, -+ oo), 
Jleoticmeennan mopmyaa 
--00 4 
wh 4 d Cm a ‘ 
Y= Fe \ f (~) ———dx (20) 


OG 


umeem mecmo noumu ecrody Ha noayocu (0, + oo). 
6) Hpu ye(—oo, 0) nowmu ectody cnpaeedauea gopmyaa 


-++co 
1 d 


a Cee, “ re (= cy)? log (— y/t) 
0 


B) Cnpasednuéeol ouenku euda 


= hee fr s 
\lg@Pdy< \ it@rdx, f if@ede<m,\|e@ay, (22) 


cde M, >0—  nocmoannasn, ne saeucauan om dyxkuuti g(y), f (x). 
Teopema 2. a) Jlna «boli dynkuuu g(y) EL, (0, 00) dopmyaa 


eepeniat set 
f= Fea \ ae wy (23) 
0 
onpedensem noumu ecrody Ha (— oo, + oo) dynkyuio f (x) €L,(— 00, -+ 0). 
Jleoticmeéennan dopmyaa 


Md “( vlixy; Ys) 
Oi yaaa mane Oe (24) 


umeem mecmo noumu ecrody na (0, -+ oo). 
6) pu y€(— ov, 0) noumu ectody cnpaeedauea dopmyaa 


Ld v(ixy:? =e (= ty) 7 Plog (= y/t) 
v (ixy; — ty -— 
ae ee yds V6 20) a abd 
V 2x dy ix T m* + log® (— y/t) 
= =4fo'o} 0 

B 3aksiouenHe oTMeTHM, uTO TeopemMH! 1 nu 2 MO*KHO cCiopMyHpoBaTD 
3 TEPMHHAaX cpefHelt WIM OObIYHOH CXOAMMOCTH MHTerpaJiOB; Ha STOM, OjHaKO, 
(aK H Ha O6OOuULeHHOM copmyste Tlapcepasa JJIX paccCMOTPeHHbIX mpeoOpasosa- 
iM, Mbl OCTaHaBJIMBaTbca He OyjeM. OTMeTHM JIMUIb, UTO AA (popMyMpOBKH 
reopeM B TepMHHAaX cCpeyHeli CXOJMMOCTH HY2KHO MOJIb30BaTbCA (POpMy OL 


& {v (cz; fe +,1)} = tv (72; v). (26) 


Tloctynust0 
27 1X 1958 


UMUTHPOBAHHAS JIATEPATYPA 
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Jloxaagm Axayemun wayr CCCP 
1959. Tom 124, Ne 1 


MATEMATHKA 
0. A. JIAQbIKKEHCKAA u B. A. COJIOHHHKOB 


O PA3PEWIMMOCTH HECTALHOHAPHbIX 3AJ/A4 
MATHHTHOK PHAPOAMHAMHKH 


(ITpedcmasaeno axademuxom B. H. Cmupnoeom 11 VIII 1958) 


Vispectuo, TO eCJH JBHXKYLLYIOCA MPOBOJAMLYIO XKAYKOCTb MOMeCTUTb 
B MArHUTHOe Ose, TO OyAeT HMETb MECTO B3aHMHOe BJIMAHMe JBMXKeHHA %KK]- 
KOCTH WM MarHuTHOoro nova. ByeM C4HTaTb %KMAKOCTb BASKOM WM HeCXKHMaeMOH. 
Torya yKa3aHHoe B3avMofelcTBHe OyfeT onpesesatTbca cucTeMoH ypaBHeHHit 


Vi + UgVx, — vVAV — = H, (vH)., —f = — grad (p abe a (1) 
div v = 0; (2) 

rot E = — wh, (3) 

rot H = 4x0 (E + uw [v, H]) + 4zxj; (4) 

div (uH) = 0. (5) 


Saech V = (v0, (%, t), U2, V3) — CKOPOCTh TeEYCHHA 2KHAKOCTH; X = (X41, Xo, Xs) — 
TOUKAa TPeXMepHOrO SBKJIMOBa MpocTpaHcTBa; p(x, t) — qaBseHHe; v = const — | 
KoadpHUneHT BaAsKOCTH; T(x, f) — BHelwHHe CHuIbI; E (x, t) u H(x, t) — Bextoppt 
9JIEKTPHYeCKOH WM MarHHTHOH HallpsxKeHHOCTeli; %— MarHHTHaA MPOHWILaeMOCcTD; 
3 — lIpoBoyumoctb; j (x, f)— 3ayqjanHble cropoHHHe ToKu. IImoTHocTb p M CKO- | 
pocTb cBeTa C MpHHMMaIOTCA PaBHbIMH eMHuLe. Beruunnon Ey npwaaTo mpe- 
HeOperaTb B MarHHTHOM FM APOAMHaMUKe, UTO MBI H CeJaM (CM. ypaBHeHHe (4)), 
JI HaluMx WelelH OKa3saocb Oouiee YOOHIM B3ATb HeMmOcpeACTBeHHO CucTeMy } 
ypaBnenult Makcpeswia, a He ypaBHeHua yaa H, momyyaemble M3 HX MCKJIO- | 
yeuvem E. 
Mb paccMOTpHM sjleCb HeCKOMbKO XapaKTepHbIX JI MarHHTHO ruypo- | 
JWHaMMKM 3aJay WU YOKaxKeM JIA HUX BO3MOXKHOCTh OMpeeseHHA BeIMUMH V, 
p, Ew H ns cuctremp (1)—(5), HauambHbrx ycsoBnii 
V lt=0 = Vo: H |t=o = Hy (6) | 


M TeX WIM WHBbIX yCJIOBMi Ha rpaHulax pasJIMUHbIX cpez. CBoeobpasne cucTempl | 
(1)—(5) mo cpaBHennto c cucremoh Hapbe —Croxca 3akslouaeTca He TOMbKO 
B TOM, YTO OHA CJIOXHee, HOH B TOM, UTO OHA B Pa3HbIX CpeaxX UMeeT pasHbili | 
THN, B 3aBHcMMOCTH OT Toro oc >0 wim o=0. 

Samaua 1. Tpe6yerca onpeqenmts _BwKeHHe mpoBorsme 2xXH_KOCTH | 
B MarHUTHOM Hole MOA WeHCTBHeM 3ayjaHHbIxX f HW j, ECM %KHAKOCTb 3anouHaeT | 
orpaHHueHHylo OOslactb Q, rpanuia KoropoH S ecTb njeambublit npoBogzHMK, | 
MU eCuIH Vo H Hy us (6) saqanpr BQ. 

Sanjaya CBOAUTCA K ompeyenenuio v, p, E u H us cucremp (1)—(6) u| 
PpaHHYHbIX YCJIOBHI 


Vile Ft Once fig any.» Bg] nO; (7) 
rye H,— HopMasbHas coctaBsstoulat H wa S; E;—vTanreniiuampuada cocras- 
amouad E una S. 
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| Saqaua 2. Tlycrm orpanuuennas o6nacth Q COCTOHT 3 Tpex yacTeii: 
“O6sacTu Q,, 3anomHeHHOL MPOBOJALLeH YUKOCTbIO C IIPOBOAMMOCTBIO 5 = 3, >0; 06- 
acTh Q; — rBepsoro mpoBosHKa co = 33 >0, no koTopomy TeyeT 3aq{aHHBIii TOK 
€ MJOTHOCTbIO j, HW OKpy2Kaloulero ero AuoNeKTpuka Q5, B KOTOpoM o=0, 
‘He UMeromlero 3apAqOB M OrpaHMYeHHOrO HeaIbHO MpoBoAAelt MOBepXHOcTbIO S,. 
Byyem cuwtatb, uTo Bo Bcex Tpex CpeqaX MarHHTHad MpOHHWaeMOCTb uw OH- 
HaKOBa: 2 = Ye, = const B Qe, R= 1, 2, 3. Ypanuny ©, o603sHauum uepes S,, 
a Q;— uepes S3. 

Saylaua 3aKulouaeTca B ompegeseHun v, p, EuHpQ, u E, HB Q,+Q,, 
YACBETBOPAIOMIMX YCAOBHAM: YypaBHenvsm (1), (2) B Q), (3)—(5) 8B Qu 
YpaBHeHHIo 


Gi. E =2-025 3 .Q;, (8) 
MpHveM ypaBHeuve (4) B Q, umeer Bug 
FOR == 05 


Hauaspupie JaHHpie Vv, H Hy 3aqaner qa v BQ, a ana He Q. T PpaHMUHbIe 
2Ke YCJIOBUA TakHe: 


FRG Ormelle0, E,|, 20. (9) 


Ha rpanunax pa3yea pa3sHopoquplx cpeq S; u Ss JOJDKHbI ObITD HeMpepbiB- 
HbIMu wH,, H, u E,, T. e. 


[vuHn] Iss, a [H,] Iss, a [E-] Is,4s, = 0. (10) 


Sagaua 3. Ilycrb orpanuuennan o6nacTb Q,, 3anouHeHHad npoBoyamedt 
2KHJIKOCTbIO, OKPy2KeHa OesrpaHvYHbIM WM9IeKTPHKOM Q., Tak yTo Q =Q,+0,— 
Bce mpoctpancTrBo. Ha GeckoHeyHOCTH 3ajJaHO MarHuTHOe move Bly pers, = 
== H,;= const. 

Gajjaya cocTouT B ompeyemeHuu v, p, E u H kak BekTopoB, yOBJeTBO- 
patoulux ypaBHenusm (1), (2) B Q,, ypaBHenusm (3)—(5) B Qu ypaBHeHuto (8) 
B Q,. Kpome ypaBHeHHli HCKOMbIe BeKTOPa )[OJKHbI YAOBJICTBOPATD HaUaJIbHbIM 
ycuosusam (6) H rpaHHuHbIM yCJIOBHAM 


V5, = 9," [HM] |5,=90, [Er] |], =9, H]),)2 = Ho, (11) 

CCJIM ty = Po. i 
Ilia BCeX 3THX 3aaud MbI WOKa3bIBaeCM HX Pa3sPeCUWIHMOCTb «B ILeJIOM» IPH 
ECTECTBCHHBIX H HCOO/IbIIMX OFpaHHYeHHAX Ha laHHble 3afaun. OrnocntesbHO 
v u H opm 2xToM ycTaHaBAMBaeTcaA, UYTO OHH KBapaTH4uHO CYMMHpyeMbI M0 x 
apH m060m ¢ HM MMeIOT MpOUu3BOHbIe MO X,, KBaqpaTHYHO CyMMMpyemble m0 
(x,¢). OgqHako HexCHO, GyeT IH MMeTb MeCTO TeOpeMa CAMHCTBCHHOCTH B 9TOM 
Klacce (byHkiwit. Mbt JoKa3biBaeM, YTO OHA 34BCOMO HMECT MECTO, CCJIH OTHO- 
CHTeIbHO V H H w3BeCTHO K TOMY 2K, YTO OHH OFpaHHYeHb! 110 MOAYJIIO WIM 
ITO OHH MMeIOT elle MpOu3BOAHbIe 10 ¢, KBaypaTHuHO cyMMUpyembIe m0 (x, t), 
A CaMH CYMMMpyeMbI 110 x c YeTBepToii creneHbio (cM. ( ), TEOPeMEI eMHCTBeH- 
yocTH). CyulecTBOBaHHe TaKHX M Marke HeCKOJIbKO Oowee XOPOWIHx pelleHuli 
‘B I[CJIOM» yaeTCA MOKa3aTb MPH YCMOBHM MaJOCTH UNCJIa PefiHombica u MoTeH- 
[MaJIbHOCTH BHeUIHUXx Cu. Bes 3THX OrpaHH4YeHHH CAHHCTBEHHOE pellleHHe La- 
JAHTHPyeTCA «B MaJioM MO ¢» BOSH TiaKUX Hava/bubix tee es OrpaHuye- 
IMA Ha PlaKOCTb aHHbIX 3aJa4 BO BCX cay vaax HeBeEJINKH. Ke eaten 
eZYMbTATbI OM3KH K MOyYeHHbIM B padoTe (1) quia ypapHeHui Happe — 
stokca. Mpi He OyJleM ux 3]ecb TOUHO (popMy1MpoBaTb, a BMeCTO sae ONHLIeM 
3 OOULMX “epTax CxemMy pellleHHA 3afay 1—3 Ha mpuMepe 3afauH 2, cuNTaA 


mm == Const. 
0 
O6o3Hauum uepes Jo n(§2) mMoOAMpocTpaHcTBO = BeKTOPHOroO MpOCTpaHcTBa 
‘ a BCe PilaqkKue COJeHOH Aa Jb- 
Le (QQ), TIOTHbIM MHO?KECTBOM B KOTOPOM ABJIAIOTC q 


ble BeKTopbl C paBHol Hy wa S HopmasbHolt cocTaBusioulel. OOosHaqHM 
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0 0 0 ' 
yepes Jy, f(Q), Jy, -(Q) wu Jy (Q) pasmuaHble mo_npocTpancTBa BeKTOpHOrO 
npoctpanctBa W 2 (Q), cocTaBsleHHbIe W3 COJIeHOUJaJIbHbIX BeKTOPOB. oat u 
0 
43 Jy, n(Q) yyosnerBopsioT ycwopuio u,zls = 0, BexTopst u v3 Jy, -(&2) — 


0 
yculoBnio u,|s = 0, BektToppr J; (Q) — ycuiopuio u|s = 0. BBezem HpocTpancTBo 
H (Q). Ovo mowyuaetcs 3aMblikKaHHeM B HOPMe, COOTBETCTBYIONLCH CKaJIAPHOMY 
MPOH3Be]eCHHIO 


(u, Vi = \ rot u rot v dx, 
a 


MHOXKECTBA BCCX KYCOUHO-rvlaqKHX BeEKTOPOB U, HMeIOUIMX Ppa3pbIBbI NMepBore 
poya Ha S, + Ss, yOBJIeETBOPAIOULUX YCJIOBHAM 


[ute] |srs, = [te] |s,4s,=9, nls, = 0 


vgraxux, uro divu=0 B Qg, k= 1, 2, 3, a rotu=0 B Sea 
Ypapuenua (1), (3), (4) 3amMeHuM Tox ,ecTBaMH 


1) 


D,, — 10} dxdt =0; (12) | 


x 


\ {ved + wie, + ee HH — ony | 


0 Ok 


A ! 
vi [ud + = rot Hrot $d — ply, H] rot as rot oh dxdt == 0, (13) 
are) 


rhe o(x)=cg BQ, aia R=1,3 w o(x)=1 BQ u(X) =e B Qe, 
k=1, 2,3; j(x, t)=0 B Q,+Q,. Bexropp: DW u > cunraem B (12) u ce 


0 
npvHayexanumu J; (Q;) u FH (Q) coorBeTcTBeHHO. | 
0 
Vis (12), (13) u (6) onpegensem v nu H xak guemente Jy(Q,) u HF (Q)) 


0 
COOTBETCTBeHHO. OyeMeHT pH G6yJeT npHHaqexatb Jo, ,(Q), uw mOoTOMy us 


0 
ypaBpHenua (3) OMHOSHAYHO onpeyemuTcs BeKTop E= € 3 Jy, -(Q). Torxze- 
cTBo (13) MoxkHO Hpeo6pa3s0BaTb K BH 


1 


\\{-6+ a5 they, H] —— j}rotd dxdt = 0. (14) 


0 Q 


=s > 0 = 
Tak kak rotp=0 BQ, u roth mpoOeraer Bcé Jo, p(Q; + Q3), Korga & npo- 
Oeraet H (Q), BbIpaxkenve B (14), crosimee B urypHbIX CKOOKaX, ecTb rpa- 
AMeHT HEKOTOPOH (pyHkuMH g, (Xx, t). Tlonaraem B QQ, + Q3 ncKombrii Bextop E 
paBHBIM © + gradq,. B Q, Bexrop E 6yger paper G + gradgs, rye go (Xx, t) 
onpefesiseTcH B Qy Kak pelleHve cmeqylomeh 3ayqaun: 


Ads ae Wh qe ls, a 0, qe sts, @ 1 IshS," 


Tak Haxogsatcx Bextopbl v, H u E. Tlocne storo us (1) onpezennetes p. 
TakoBa npejaraeMad Hamu CXeMa pelieHHA 3ayqay Tuna 3aqau 1—3. 


JlenHurpagcKoe oTmenenne Toctynuno 
Martematuyeckoro uucTuTyta uM. B. A. Crexona 8 VIII 1958 
Axkayemun Hayk CCCP 
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Hoxrnagn Akanemun HayK CCCP 
1959, Tom 124, N 1 


MATEMATHKA 
‘aen-Koppecnoujent AH CCCP 10. B. JIKMHHUK 


iPOBJIEMA TAP — JIATTJIBBYJIA O CJIOQKEHMM MPOCTbBIX 4HCEJI 
MW JiBYX KBAJPATOB 


B uncne apudmMeruyeckux runotes, BBIBAHYTHIX B 1923 r. IT. Tapyu 
a J. JIuTrabByOM B UX M3BeECTHOM Memyape «Some problems of partitio 
numerorum, III» ("), umeerca runoresa: 


wi Tumotesa J. Bcsakoe Ooavwoe uucao n ecmbe cymma npocmoeo uucaa 
u Oeyx Keadpamos. ITpu amom umeem mecmo acumnmomuueckaa qopmyaa: 
Alaa wcara pewexuti Q(n) ypaeHenus 


| EN OR a ae (1) 


UMeeM 
Q(n) = aLi(n) [] (1+ = pee) 5 Rin). Q) 
p p/n 


| / Ce a) 


n 


execs Li(n) = \-S X4(P) — XapakTep m0 mMoyysio 4; R(n) — ocrarounbiit 
2 

queH. Sroi runotTese NOCBAMLeHO HeCKOJIbKO pa6OT, W3 KOTOPbIX caMmoli 3HauH- 
TeIbHOM ABJIseTCA HeqaBHad pa6ora C. Xow (7), cBo_amad sty rumotesy 
K pacluMpeHHoH runotese PumaHa quia Bcex L-payos. 
 PasBuBad «MCNepCHOHHbIi MeTOJ», KpaTKO H3JlO2%KeHHbIi B MOMX MpebiAy- 
MMx 3aMeTKax (3, 4), @ Mpullem kK Teopeme: 
_ Teopema. Bce docmamotno 6bonowue 4ucaa—cymMobl npocmoeo 4ucaa 
u O6yx Keadpamoe. Depucmuueckan gopmyaa (2) lapdu— JIummaoeyda bep- 
Ha, npuwem R(n)=O(n(Inn)~‘°), ede C>>0—ckoab yeodxo Goavwaa Kon- 
cmanma. 

JlokasaTeJibcTBo, OyYUM HeCOXHBIM TO Hee, TPOMO3AKO IO BbINOJIHEHHIO. 
Kak yka3biBaocb B 3aMeTKe (+), MeTOX NofcueTa ucnepcHH B TporpeccuAx 
(«qucnepcvoHHbIli MeTOJ») NO3BO/IAeT TpakTOBaTb ypaBHeHUs Bua: 


n=uv+Qeé, %), (3) 


rae @ (&, 7) —3aqaHHad WemounCeHHat KBaypaTHunan opMa, a UW HU He3a- 
BUCUMO MpoOOeraioT JOBOJbHO MPOHSBOJIbHbIe NOCJeQOBATeJIbHOCTH UHCI. 


Ilyctb n —npeyctapisemoe Oombuioe wucio, P = exp(Inn)®, rye B< 1 — 
x3 4 —-] ’ 
Onu3kaa K 1 Koncranta. IIpH s>>2 nonaraem Cp(s) = I] ¢ re 

js? 


A, (”) => mpi n= p* (creeHb mpocroro uncsa); A, (2) =O B MHBIX cuy- 


qaax. Mmeem Teen 
P ( S))* : 
Pree ee tals) Cp (3). = 0 (S) a eaten 
[lycth ganee Qp — MHOxKeCTBO UNCeI, He AeJALAXCA Ha MPOCTbIe YMCA, MeHb- 
wine P. Jina mo6oro m>P wMeem 
t(m) 3 (m) | 7), (mm) wy, 
A, (m) =4(m) -— + -3 ee ee (4) 
rye t,(m)— unco pewenuii ypaBHeHHA Mm = X1X2.--Xky x:€EQp. Pay (4) 
quia A,(m) oOpbipaercaA JOBO/IbHO ObICTpO 6laroqapaA BbIGopy P. 


Jina pemenns (1) pacemaTpHBaem NpH [aHHbIxX k CyMMbI 


Yt (0—P— 9). (5) 
Bv<n 
TIpo k= 1 upumensierca oco6oe BuyousMeHeHHe peileta Spatocdena. Tpu 
k>1 cymma (5) ecTb 4nCJIO pellieHui ypaBHeHHA 


A= XyXq... Xp + E+ 77, 47, E Qe. (6) 


Tlonaraem x, <x)<...<X*,. Ovesugquo, x,>P, no Bbidopy P k we Moxer | 
ObITh UpesMepHoO SovbuMM. PasOuBaemM pelleHHA ypaBHeHua (6) Ha y3KHe 30HbI 
W3MCHEHWA X, H MHOxKuTemIA D = X2...X,. «J,MCMepcHOHHbIH MeToy» (cM. (*)) 
MO3BOJIAeT OKa3aTb, UYTO JIA TMOaBJIAIOWerO OOIbIIMHCTBA TNOJYYMBUIMXCA 
uncel D=xX....X,p YMCMO pelleHHi ypaBHeHHA 


n= Dx, +@-+ 7? (7) 


MOXKET ObITb MPHO/IMKeHHO BbIPAKeHO aHasIMTHMYeCKOH CopMysloH (KOTOpaH He 
IIPHBOJMTCA U3-3a HEKOTOPOLi TpOMO3AKOCTH ee), a WIA OCTAaJIbHbIX D, COCTaB.IsA10 - 
TMX Me€HbINMHCTBO, MOXKHO YOBOJIbCTBOBATECA TpyOOH OMeCHKOM CBepXy YHCJIa pe- 
wenn (7). Co6upas nmostyauBuinecd BbIparKeHMA M0 BCeM 30HaM, 0 Bcem Rk >|, 
yuacTBYIOWMM B psigqe (4), M MpvcoequHaa pesysbTaT npn R= 1, nowyyaem 
acumntTotuyecky1o (bopmyly (2) c R(n)=O(n(In n)~ “\ ret 0 Spee 
U3BOJIbHO OOJIbUIaA KOHCTAHTA. 

Oco6yio TpyHOCTb MpescraBsser noycuer apucdMeTHyecKCrTO MHOKUTEeA 
B BbIPaxKeHHH JIA Jucnepcuu B Mporpeccuax (cM. (4)). ror nogxcuer yyaetca 
Ha OCHOBaHMKM OHOro mpHema MH. M. Bunorpayopa, pa3spaOoTaHHOro UM IA 
mpo6empr Bapunra (cm. (5), crp. 277). Cnegyer 3aMeTHTb, 4TO H CaM Mpey- 
JlaraeMbI «/(MCNe€pCHOHHBIN MeTOJ» MOxKeT ObITh paCCMaTPpHBaeM Kak HeKOTOPOe 
TIPHMeHeEHHEe OCHOBHBIX Hye Metoya M. M. Buxorpayosa kK HOBbIM KOHILeNIHAM. 

«/ucnepCvOHHbIM MeTOJIOM» MOXKHO TpaKTOBaTb HW ypaBHeHHe 


n=p+Qée, %); (8). 


rye Q(é, 4) —3aqaHHad WesouncueHHad KBaypaTHuHad (hopMa. STO, OAHaKO, 
TpeOyeT BeCbMa KPONOTJIMBBIX ToycyeToB. Hayo 3ameTuTb, uTO OOMee ypaB- 
HeHve (8) He MOXKeT ObITb pelieHo moO MeTogy Xow (?) W Ha OCHOBe pacin- 
peHHoH runotespt Pumana. 

MoxkHO TpakTOBaTb Tak>Ke ypaBHeHue: 

n= N (a) -+- Q(&, %), (9) 

rye N (a)—wHopmMa nyeasia mo6oro mpeymucanHoro KJlacca ueaioB m060ro0 
asireOpavyeckoro mosIa. Ito — o6oGmjenue HsBecTHOrO ypaBHeHus K.nocrepma- 
Ha (°) n= ax? -+ by? + cz? + dt?. 

[loqyaetca TpaKTOBKe TakoKe ypaBHeHue 


N= XyXoX3 + YrYoys, (109 


n 


T. €. ACHMNTOTHKA BbIParkeHua ») T (v) ts (1 — ¥). 


v=1 
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Jloxnzayer Akayemun nayx CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 


tO. A. TLEPBHH 


OB AJIFOPHTMM3AUHH HW MPOFPAMMMPOBAHHHM HIPbI B JOMUHO 


(I[pedcmaeneno akademukom M. B. Keadouuem 7 VII 1958) 


Cpequ MrpoBbix H Apyrux Jormueckux 3aay, KOTOpbIe TeMepb B COCTOAHHH 
PellaTb 3JIeKTPOHHbIC BHIMHCJIHTebHbIe MalUMHbI, HPpa B MOMHHO OTIHUAaeTCH PA- 
HOM ciettupuyeckux ocoOeHHOcTeH. Ota urpa OTHOCHTCA K Kacey urp c HeNos- 
HOM uHpopMalive. B urpe yuacrByir Yerbipe urpoKa, OObELHHEHHBIe B Be Kao- 
MWA No [Ba yuacTHuka. Kax pili 43 HPPpOKOB MMeeT MOMHY1O HHMOPMaLluIO AMI 
O YacTH HrpoBOoro MaTepHasla — O KaMHAX, NPHHaekalllux eMy, HO KaMHSIX, 
yxKe BbICTaBJICHHbIX Ha KOH. STO oOOcTosTeIbCcTBO (HenowHad uHcbopmMalus) 
UCKJHOUaeT IIPHMeHEHHE TPHBUAJIbHOrO NOAXOsa K peleHHIo — MeToya nepeOopa 
BC€X BO3MOXKHbIX OTBETOB Ha JaHHbIt XO, urpoka. STO xe OOCTOATeIBCTBO 3a- 
STaBJIACT BBECTH BEPOATHOCTHbIM aHaH3 CHTYallMu, 4TO, M0-BUAMMOMY, Xapak- 
repHo JIA BCex 3aqau c HeMoOHOH undpopMaluel. 

_ IIpu nporpamMuol peatu3alun WpaBudl Murph MocseqHue He ympomlauch. 
Ipeaaraembli allropHTM MOoOxkeT ObITb HCHOb30BaH JIA 3aMeCHbI MaLIHHOI OT 
Horo WoO Bcex YeTbIpex yyacTHHKoB. Kamada u3 TakHX 3aMe€H MO*KeT Mpel- 
OTaBIATb CBOeOOpasHbIli WHTepec. 

| Has30pem yyacTHHKoB urpbl: Jy — y4YaCTHHK, 3a KOTOpOrO urpaeT Malinka; 
/1— urpokK, KOTOPbI NouKeH JenaTb xo Mocse xoqa MaliMubl; /,— napTHep 
. H J3— MaptTHep J1, Wemaroujuu xo mepex xojom Jy. 

| Becb anropuTm no BBIGOopy KaMHA ia XoJa/y H3 HECKOJIbKHX BO3MOXKHOCTEH 
)asOuT Ha YeTbIPe JOFMYeCKH CAMOCTOATEJIbHbIX aJITOPHTMa, Ha3bIBaeMbIX TaK- 
huKamu: TakTuKa Jy (TJ) — alropuTM, 10 KoTOpoMy paOoTaey MauinHa, Kora 
}aXOJUHKOM* saBaseTcaA Jy; TakTHKa J1 (7/1) — anroputTM, 10 KoTOpomy pa6o- 
aeT MalllMHa, KOra 3aXOM4HKOM ABJIAeTCA J1; TAKTHKA Jy (TJ.) — To *#e pu 
jaxomqunke Jy; TakTuKa J3 (TJs) — TO xe pH 3axogqunKe Js. HecOxogumocth 
)BeCHUA UYeTHIPeX JOPHYCCKH CAMOCTOSATEbHBIX aJITOPHTMOB OUeBH Ha, HOO 
jipu TakTuKe Jy, MalliMHa BbIGepeT XO, KOTOPbIH M3MeCHHT CHTYAalLHIO B ee NONb3y, 
|) UpHTakTuKe/, OHa MpesmoureT XO, MCHAIOWIMH CUTYaHIO B NOMb3y CcBOero 
jlapTHepa, MOxeT ObITb, axe B yimep6 camoii cede. 

BxryioueHnemM TO WIM HHO TAKTHKH 3aBelyeT NPOrpaMMAbIM OOK MepeKuIt0- 
}eHus TaxTuK (BIIT). Ox BKstovaeT TaKTHKH B ouepeHOCTH digs Ja, dS, tg Os 
eT ObITb, MpOmycKad HeKOTOpPbIe, ECM HIPOK, ObIBIHH 3aXOJUMKOM, OTKa- 
JasicH OT XOfla. ; 

| Bpl6op KaMHa JIA XOJa H3 HECKOJbKUX BOSMOXKHOCTeH HayMHaeTcs LO pa6orTbl 
lakTuk. B ajropuTMe urpbl MpekyCMOTpeH PA MPOBEPOK, HasbIBaeMbIX Mped- 
lakrukosbimu (III1), Koroppie paOorator repel KaxK{bIM BbIOOPOM XOja, He3saBu- 
juMo OT TOTO, MIpM Kako TakTHKe 9TOT XO CoBepwlaeTca. K 9THM NpoBepKaM 
}THOCATCA TPHBHabHOe ycloBHe: «EcTb JIM BO3MO?KHOCTb BbIOOpa xoja?» 
jBe CTpaxoBKH AYIA, MpekynpexaoulNe BOSMOAHOCTh CHTyalHH, B KOTOPOH 
Jol, OMHUM H3 KaMHeli CTAHOBHTCA 3aBeOMO H€BO3MOXKHBIM AO KOHIa KOHAa, H 
iDOBepKe BO3MOXKHOCTH «pbIOar— CUTYAallUA, MPH KOTOPOH Hrpa 3akaH4uBaercs, 


| * 3nech n HMKe B UeTAX COKPallleHHA OMTYIULeHbI OMPeeeHHA HCKOTOPBIX TePMHHOB UTP bl 
JOMHHO, HallpuMep: «3aXOQ4HK», “OTKa3 OT XOfa», <AyMb» HT. 1., KOTOPble, HapaBHe C CyLL- 
eTbIO M MpaBHsaMM MIpbl, CUNTAIOTCH OOeH3BeCTHEIMH. 
34 
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HeCMOTpA Ha HaiMune KaMHeli y BCex urpoKoB. Ecam HH OHa U3 NpeATaKTHKO- 
BbIX MPOBepOK He aeT OMHOSHAYHOTO BbIOOpa XOfa, MporpaMMa NepefaeT yMpaB- 
mleHve OlOKy MepeKJOUCHHA TAKTHK. 

B pale yyacTKoB NporpaMMbl MpUxoAUTCA «yrabIBaTb», MpeMosaraTb, Kakve 
KaMHM MMeIOT OcTasbuble urpoKH. J]1a aTOro MpefvioweHa Cwlefyloulad CxeMa:— 
KaxKOMy Kamuio (s, t), He MpHHayexamemy Jy, MPHMMCbIBaIOTCA BepOATHOCTH 
py ¥) pS t), ps t) yoro, uTO jJaHHbiii KaMeHb IMpWHavlexUT COOTBETCTBCHHO 


urpokaM Jj, Jy, Jz. Beerga p\li+ PD. as 1, a B Havale urpbl Pp, = Py = 


i} 


= Pp,;,= 1/,. [lo xoyy urpbl MwHdop- 
Mall O KAMHAX YUACTHHKOB YBeJIMYH- 
BaeTcA, moclie Kaxkoro xofla Jy, Je, 
Jz culeqyer mepecuer BepOATHOCTeH 
JIA HEKOTOPbIX KaMHeH. HanOovIbuian 
M3 TpeX BePOATHOCTeH, OTHECeCHHbIX- 
K KaMHto (S,¢), JjaeT BO3MOXKHOCTb 
OTMe€THTb KaMeHb (Ss, ¢) WHJeCKCOM 
IIpHHaJIexKHOCTH STOO KaMHA COOT- 
BeTCTBYIOLWleMy urpoKy. B Tevenve 
urpbl HMHAeKCbI MOryT NepecTaBJIATb- 
ca. Ilo stum wuyexcam Jy UW CYAMT 
O KaMHAX jJ{pyrux yUaCTHHKOB. 

Jina nmepporo xoja, Korjla HHpop- 
Malla MHHMMaJIbHa, CO3aHa creliv- 
aJibHad cxeMa (CIX), BKJOUaeMad B 
cuyuae NOJIORKUTEJIbHOrO HCXOJa Mpo- 
BepKi: Jy JIM HauMHaeT urpy? (HI). 

[lepecueToM BeposATHOCTeli B CO- 


Puc. 1. O6osHayenna cTpeioK: J —urpok J; OTBeTCTBHH C CHTyalluei 3aHHMaeTCH 
OTKa3alca OT xoqa; 2—urpok J2 oTKasaca 


' 610K HaOsoqeHHH (BH), Koroppii m0 

oT xofqa; 3 — urpoK J3 oTKa3aIcAx OT Xofa; . 
4 — puOop mpentaKTuKoBEIxX mposepoK ogno- UMppaM BbICTaBJIAeMbIX KaMHeli, NO 
3HaueH; 5 — BbIGOp MpeATaKTHKOBbIX TpoBepok MNpeAMWeCCTBYIONIEMY pa3BHTHIO Hpbi, 
HeogHosHayeH; 6 —J,, HauuHaeT urpy;7— 0 pay APyrux MpH3HakoB BbIpada- 
ue J,, Haumuaet urpy. / O6o3HayaeT IpoBepKy: TEIBaeT MHCTPYKUMIO: MpHOaBUTb (BbI- 
€CTbh AM y J,, BOSMOAKHOCTH XOa? yeCTb) K H€KOTOPbIM BepOATHOCTAM 
py ) (onpefemaetca in Kakux s, t 
uk) Ty WIM MHy!IO AMcKperHyto npHOaBKy Ap. Ha puc. 1 npegcraBsena o6maa 

ONOK-CxeMa paOoTbl MporpaMMbl BO BpeMs HPpbl. 

Bok HaOJOACHHA 3aHHMaeT CaMOe OO/IbINOe MeCTO B MporpaMMe, ABIAeTCA 
HanOoulee C1OXKHO! ee YaCTbIO, HO BMecTe C TeM JaeT WMPOKHH NpocTop AIA 
IKCIePHMEHTOB C H3/laraeMol 3agauelt. J[e0 B TOM, 4TO B HacTOAIee BPeMA ped 
CTaBJIAHeT HHTepec MOJeIMpOBaHHe CaMOOOyualOWLNXCA CHCTeEM Ha 3JIEKTPOHHBbIX 
BbIUMCIMTECIbHbIX YHHBePCaJIbHbIX MalwHHaX. B aHHOM MporpaMMe BbIeAIOTCA 
Tpw stana oOyueHuA: 1) OS6y4yaemocTb 3a OMHH KOH, Kora, HaGOJaA 3a XOJOM 
urpoKoB J1, J/2, J3, HrpoK Jy Bce Gonee yBeIMuHBaeT UHPOpMaLlMIO O KaMHAX 
Ji, J, J3; K KOHILY KOHa OObIUHO HHACKCHI NpMHaMe*KHOCTH XOPOMIO OTParxKaloT 
AeHCTBHTeIbHOe paciipeqelenne KaMHeli Mexyy J1, J, Js; 2) OOyuaemocTb B Te 
weHHe OMHO NapTHu (HeCKOJIbKO KOHOB) HIM HECKOJIBKUX MapTHli C OLHUMH H Te- 
MM 2Ke yUaCTHHKaMH. Sfecb CyuleCTBeHHbIM B OGyueHHM MpOrpaMMbl sBAeTCH 
YaBIMBaHHe CHCTeEMATHUCCKHX MIpeNOUTeHHH YYaCTHHKaMH TeX HIM MHBIX BbI- 
OopoB, Kopoue roBopsA, HaCTpolika Ha TaKTHKY MPOTHBHUKOB u MapTHepa; 3) o6y- 
YaeMOCTb B TeYCHHe MHOFHX NapTHH, KOra MpOHCXOAUT «HaKoMeHHe OMbITa», 
ero CTaTHCTHYeCKHH AHaIH3 M UCMOIb3OBaHHE HAKOMJCHHOFO ONbITa WIA yAyt 
IW€HHA JIOTHYCCKHX BeTBeH CaMOro aJIropuTMa BbIOopa xoga Jy. Bee stu TpH 
sTalla OCYULECTBIAIOTCA WIM MOFyT ObITb OCYILeCTBJICHbI OIOKOM HaOsOeHUA. 
Ec, celys TepMuHonorun Mapnea un KuapxKa (4), qenaromux NOMbITKY aTb 
ONpeWeeHHe CaMOOOY4aIONLMXCA CHCTEM, BECb aJITOPHTM BbIGOpa XOJa Ha3BaTb 
lpeoOpasopateneM, TO 60K HaGMOAeHHH JOMKeH ObITh Ha3BaH MOAM(uKaTOpoM. 
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_ THBHBIM HaKOMNTeIb emMKocTbIO B 2048 aAueeK) 


_ MaimHbt «Crpena». Hexoroppie yeranu aJIropu 


Bs0K HaOuoeHuit — MOkupukatop — sto aemeHT oOparHoii CBA3H, BO3jleH- 
CTBYIOWHH Ha padory MH CTPyKTypy camoro mpeo6pa3oBaTena. 
OnncbiBaeMblit aIrOpuTM OBI B OCHOBHOM peasIH30BaH MporpamMMoii B KoZe 


TMa ObIWIM OMYUeHbI BBUY orpa- 
HWMCHHOCTH TaMATH MallMHbl (Obl HCMOb30BaH TOMbKO BHYTPeHHHii onepa- 


, 4 TaKoKe BBY OrpaHHyeHHOCTH 
BpPeMeHH PaOorHl Hal 3alauel. Itu xe OOcToATeNbCTBAa He MO3BOMHH IIporpaMMHO 
PeaIM30BaTb NoOcMeqHHe [Ba 9Tala OOyyeHHA MporpamMbl. Bb oTmaxen Ba- 
PHaHT, B KOTOPOM MallIMHa 3aMeCHAIa OMHOFO H3 UeTHIPeX MTpOKOB-w1OJ ell. 
Tipu yuacruu «Crperm Obi chirpa OLUH KOH B JOMHHO c HMIpOKaMH, KOTOPbIXx 
MOAKHO HasBaTb KBaJIMpHMpOBaHHbIMM. Kon 3aKOHUHJCA XONOM MAILIMHbI, KO- 
Topad Clemama «<pblOy» u oGecneunsa noGeny cBoeli KoatuIMH Co CueTOM 40 : 24, 
Anas KOHa NoKa3a, YTO, HMeA Meped KaxKIBIM XOJOM M10 J\Be-TPH BO3MO%K- 
HOCTH, MallIMHa BbIOMpasa JyULUyt0. 

Hmke npuBogutcs chirpanupili Maumuoli Kon. Haxo OTMETHTb, 4TO pacmpere- 
JICHHe KaMHEH MexKy BCeMH YeTLIPHMA UrpOKaMN OblIO CemaHO OObIUHbIM oOpa- 
30M, T. €. COBePUIeHHO ciy4aiiHo. 


Ilepeq HavanoM Hrpbl y4uacTHHKH NosyyHAM TakHe KaMHH: 

(1,1), (0,0), (4,0), (5,6), (6,2), (2,1), (6,3); 

(1,0), (2,0), (4,4), (3,3), (4,3), (5,4), (0,3); 

(2,5), (6,0), (6,4), (5,0), (5,5), (1,3), (5,1); 

(9;3), (4,6), (1,4), (2,2), (2,4), (6,6), (3,2). 

XOfbl uMTaIOTCA Tak: (a, 6) o6o03Ha¥aeT BBICTaBIeHHe KaMHA (a, 6) Ha KoHeIl KoHa Cc 
uNpon a. 

ie J, — (1,4). Matiuua fenaeT nepali xox, HOo HaxoquT y ceOA KaMeHb, C KOTOpOrO, 
corsacHO MpaBHaM HIpbl, HauMHaeTcA MepBblii KOH. 


cae 


J, — (4,0). 
Jo — (0,5). 
Js — (1,4). 


2. Jy, — (9,6); MalimHa TpeMuTCAC HrpaTb Ha CBOHX «ulecTepKax» (KaMHAX c WMdpolt 6). 
Mx y nee Ooubuie, 4eM KaMHelt c ApyrHMH wHppaMH YunTbiBas, uTO J,, caM ABIAeTCA 
3aXOR4HKOM, J,, He CTOMT Hepes AHeMoH —3aOnBaTb WIM He 3a0uBaTb «IIATepKy», BbICTaB- 
JeHHy!0 Jj: xonom (0,6) J,, «urpaeT Ha ceOs». 


J, — (4,4). 
J, — (4,6). EcrectBenHo, sto Jz nogpirppipaet J,,, a He xogur (6,4). 
J; — (6,6). 


3. J,, — (6,2). Ectb —Be BO3MOxKHOCTH: (6,3) u (6,2). Ha ogo «aBoliku» nM «Tpolikny 
Ha KOHY He BBICTaBJICHO, TaK YTO CYAUTb O HamHUHH HX y Jy, Jo, Jg C BepOATHOCTbIO Gombe 
1/3 HeBO3MOXxKHO, Maina BbIOHpaeT HMCHHO 9TOT KaMeCHb, TaK Kak «BOCK» y Hee JBe, 
a «Tpolika» ofHa. 


Tee (2,0): 
(0,6), 
Ue e(6,1). 


4, J,,—(1,2). Hs umepuruxca posMoxuHoctei (1,2), (0,0) u (4,0) BpIOpana ayuman, TaK 
KaK BBICTaBJIeHHe «YeTBePKH» Mosbirpasio Obi urpoKy Ji, a BbicTaBsJeHHe (0,0) — urpoxy J3. 
Kpome Toro, 9THM XOJOM 3a0HBaeTCH «eQHHHWa», BbICTABICHHAaA HIPOKOM J3 Secb He cule- 
WyeT, KOHCYHO, yCMATPHBaTb TeHACHUMIO HrpaTb Ha «JBOHKAX». : 

J, He HMee€T BO3MO%KHOCTH BEICTABHTb HH OAHOrO H3 CBOHX KaMHeH. 

J_— (2, a 

J3 — (0,3). 

by. dh 2 3 6). Bpxy 1m cTOHNO 3afyMbIBATbCA — AeaTb JK apploy». JLocrarouHo Bsriaga 

ens ,6). : 

Ha octapuineca y J, kamHa (0,0) u (0,4) H Ha UHCIO KaMHeH y OTKa3aBlleroca OT xofa 
M 


urpoka Jy. K tomy xe xojom (6,3) J, mepeqaBa Obl HHHWMaTHBy MPOTHBHHKaM, 


ViccnenopatenbcKuit cbu3uKo-TexHHuecKHH MHCTHTYT ee ten 
Toppkorckoro rocyapcTBeHHoro yHuBepcuTeta 
um. H. WU. Jlo6auesckoro 


IMTMPOBAHHAA JIMTEPATYPA 


_ Clark, IRE Trans. of Professional Group on Informa- 
Eborncors IK sapseed a it apkKMaH, CHcTeMa KoMaHy ObicTpogelcTRyloulen 


BBIVHCAMTe/IbHOM MauinHEl «CTpena-l», M., 1956. 
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MATEMATHKA 
C. B. CMHPHOB La OO 


OCHOBHAS TEOPEMA TPOHBAJIJIA O HOMOrFPA®HPYEMOCTH 
(IIpedcmaeneno axademuxom A. H. Koamoeoposeim 26 VIII 1958) 


Viz padorst Tponpanaa (!) Moxer ObITb uSBuIeyeH KpPHTepHH Homorpadu- 
pyemocTu ypaBHeHusa z = 9(x, y) HOMOrpaMMOH H3 BbIPaBHeHHbIX TOUCK B JlaH- 
Holi oOmactu. VMccneqopanua TpoxBadiax B JOCTaTOUHOH CTeMeHH CJIOMKHBI; 
HEKOTOPbIe YIMPOUeHuA B 9TOM Borpoce Opin BHeceHbI I. E. J[»Kemc-Jlepu (?,°), 
KOTOpbIit yKag3al Oomee Mpoctok ciocoO nocrpoeHua HOMorpaduyeckoro nper- 
CTaBJICHHA ypaBHeHUA Z = (Xx, y) B TOM Cly4ae, KOrla 9TO ypaBHeHHe 3aBeOMO 
HoMorpadupyemo. OJHako TOUHOM POPMYAHPOBKH HM TeM Oo/lee MOKasaTeIbCTBa 
OCHOBHOHM TeOpeMbI HOMOrpadun B HTepaType He uMeeTcA. B HacTosmeH 3amert- 


Ke cTporo dbopmysiupyetcaA HeOOXONMOe HM MOCTATOUHOe yClOBNe HOMOrpadupye- 
MOCTH WM flaeTCH ero [OKa3aTeJIbCTBO. 


IIpeqnomaraetcsx, uToO MpaBat YacTb ypaBHeHHA 


z= (x, y) (1) 
B IpAMOYroMbHUKe G{a1c<x<a2, bi<y<be} oOmaaeT HeMpePpbIBHbIMH 4aCT- 
HbIMH IPpOH3BOAHbIMH BTOporo TopsyKa. 
Onpehenutenem Macco Hag3biBaeTtcaA JeTepMHHaHT Bia 


fi (x) g(x) 4 
A(x, y, 2) =| fe(y) g2(y) 1]. (2) 
fs (2) ga(z) 4 


OTHOCHTCIbHO 3/IEMCHTOB MepBbIX JBYX CTPOK (2) TpeOyerca, uTOObI OHH OOsaza- 

JM B G HempepbIBHbIMH MPOMSBOAHbIMH BTOporo NopsAyKa. OrnocutesbHo fs(z), 

g3(z) MONYCTHM, YTO OHH OOlaaioT HeMpepLIBHEIMH TMepBbIMH MPOH3BOXHIMU 

B OKPe€CTHOCTH Ka%KJOH TaKOli TOUKH OCH Z, Te OHH PpaccMaTpHBAIOTCA. 
Bocnoub3yemcaA o603HaveHHAMH 


] fr) ga (x) 4 f(x) g(x) 1 
Ux =| fz (y) &y) 1), Uy =|fe(y) ga(y) 1], (3) 
F, (*) g (x) 0 f(y) gy (y) 0 
Q(x, y) = UU, (4) 
Onpeyeneune |. Ypapnenne 
DU Coe aca (5) 


HaspiBaeTcA HOMOTPaPduYeCKUM pe ACTaBJeHHEM B IPAMOYrO ab 
HuKke G, ecam Q(x, y) BG He OOpamaercs B HYD. 

Otlpeyenenue 2. Ypapuenne z= (x, y) HasbIBaeTcH HOMOTrpa(bu- 
PYCMbIM B IPAMOYrOWJbHUKEe G, ecmMM CynecTByeT HoMOrpaduyecKoe 


mpeyctapsienue (5) Takoe, uto A(x, y, o(x, y)) =0 B IIPAMOYFOJIbHHKe G.. 
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JlemMa 1. Ecau ypaenenue (1) Homoepadupyemo e G, mo Ona atoboe0 
€e0 HOMOepaduuecKoeo npedcmaéereHua nepean wacmnasn npouseodnasn OA/dz 
He oOpaiaemch 6 HY’ 6 HeKOMOPOU OKPecmMHocmuU epaduKka GbyAKyut 
Z= 9(x, y), (x, YEG. 

JloKa3zsaTeubcrBo. Ilyerh B HeEKOTOpOH TouKe Tpapuka Xp, Yo, 
2 = P(X; Yo) CMpaBeyuBo OA/dz = 0. OGosHayad «,, Wo, 0s MHHOpbl oOlpe- 
qemutensa (2), Haliqem : 


A (X01 Yor 20) = 1 (Xs Yo) Fs (Zo) + Os (Xp, Yo) Za (Zo) + Os (Xo, Yo) = , 
oA 
one = ix (Xo; Yo) Is (20) + Worx (a. Yo) 83 (Zo) a Osx Ce Yo) — O, 


oA 
ayo M1y (Xo, Yo) Is (Zo) = May (Xs Yo) Zs (29) + Wgy (Xo. Yo) = 0. 


2To BuleueT 


@1(X%, Yo) @2 (Xo, Yo) 3 (Xp, Yo) 
Mr x (Xr Yo) Pox (Xr Yo) Ogy (qr Yo) | = Q (Xo: Yo) = 9, 
Ory Xo» Yo) Pay (Xor Yo) gy (Xp Yo) 


uTo TipoTuBopeynBo. JloKaspiBaeMoe BbITeKaeT 3 HellpepbiBHocTu OA/dz. 
Onpenenenune 3. DyHkuueh TponBanan C(x, y) Hee Zonou- 
HeHuHeM D(x, y) Aaa HOMorpatuyeckoro MpeycTaBJeHHaA (5) Ha3s0Bem 


Gem on, ya On 6 
LO ae Dee *, YW) = oy eh (6) 


IIpamMbiM BbIUHCJIeHHeM JIerKO MOXHO NOKa3aTb, TO 3TH CPYHKUMH UHBa- 
'“PHaHTHI OTHOCHTebHO NPOCKTHBHBIX MpecOpasoBaHuli MIOCKOCTH HOMOPpaMMb!. 
IIpucoequnenupimnu (*) gaa cbyuKunn poxBaima Hasopem dyHKuun 


1 0C , erlounee ae)eh es 
a=3(25¢ +5) Re pro (7) 
OHH OUeCBH]HbIM o6pa30m BbIpaxKatOTCA YWepe3 SJIEMeCHTHI Ope eIUTeCIA (2): 
2 eee. 
21= — Geay INU» 22 errr (8) 


Jlemma 2. Jlna «atm6oe0 Nomoepagduueckoeo npedcmaeaenia (Xx, y)EG 
cnpasedauéeel moscdecmea 


ca es i 
OLA tet ACL 
ee (9) 


Y 


Jloka3aTesbcTBo MpOBOJATCA TMpOcTbIM TOM JI€ECTBCHHbIM nipeoOpasoBaHieM 


papeucTs (8). 
‘ oy 1. @yxxyua Tponeanaa u ee OonoaHeHue yoOoereméeopstom 


Teopema 
OugnepenyuanbHumM YpaeHeHUAM 
We ua = 2 10 
OLE 5 = D22. (10) 


Jaa joKagaTesIbcTBa JOCTaTOUHO MposMpPepeHUMPOBaTh TOA MECTBA (9) 


WWeCTBYIOIULeH JIEMMBI. 
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Ypapuenua (10) MeHTHUHbI WSBeCTHDIM Aud(pepeHUMaJIbHbIM ypPaBHCHHAM 
[poxBaJA. 

3ameTum, uTo u3 (9) HeMejJIeHHO BbITeKalOT KPHTepHv MpaAMOMMHEMHOCTH 
kal x WM Y: Wkala x MpAMosMHeiHa TOorqa HM TOMbKO Tora, Kora BG 
CHpaBeIMBO Z,==0, aHaJIOrMyHO IA WiKaJibI Y UMeeM 2, ==U. 

Jlemma 3. Jlna awb6o02e0 Homoepaduseckoeo npedcmasrenusa (5) cnpaeed- 
AUGbL CAeOYyroUMUe moocdecmea, mM. e. 6 G us (5) BolmeKaem 


A A 
08 wit? oe20: 
Oy Ox (11) 
aA aa ep 
Ux a= fa (y) + Uy a fi (x) + fs (2) 2 0. 
Oy Ox 
Jloka3aTeJIbCTBO MOX%KHO TIPOBeCTH OUeCBHAHbIM BbIMHCJIEHHeM. e 
Teopema 2. Ecau ypaeHenue z= (x, Y) Nomoepadbupyemo @ npAMo- 
yeononuke G, mo Ons atwboz0 e20 HOMOepaduuecKoeo npedcmaereHun GbyHK- 
yuna I poH6anad u ee OONOAHEHUC CE6AZAHbL COOMHOWEHUEM 


PP) (PD + 9,0) = FP re — 29,P Pry + PEPyy- (12) 


JLoxazsatTeapcTBo.loms3yacb (11), MocrarouHo BHIuHCIMTb sAKOOMAaH 
O(fs(¢), )/O(x,y), TOXKMeCTBeHHOe PaBeHCTBO KOTOporO HyJIO jlaeT OKa3bI- 
Baemoe (1); (12) ecTb ugBecTHoe cooTHomeHve lpouBamia. 

B copokynuocTu papexctsa (10) u (12) coctaBasioT HeOoOxO_MMOoe ycuOBHe 
HOMOorpa(pupyeMocTH. 

Jlemma 4. Ecau C(x, y), D(x, y), 2 (%, Y), Z2(%, y) Nenpepolenol, céesx3a- 
Hol coomHoweHuamu (7) U yOoesaeméeopstom OudbqbepeHyuaronodlm YPABHeEHUAM 
Tponeanasn (10) @ oKpecmHocmu mo4Ku (Xo, Yo), Mo cytmecmeyem eduXcmeeH- 
Han cucmema qyHKuyuti f(x), 21(x), fo(y), ge(y), Oeaxcdot Ougbqepenyupye- 
MOLX 6 HeKOMOPOLL OKPeCMHOCMU (Xo, Yo) U MaAKUX, 4mo amu qyNKyUU U UX 
nepeole MpouseoONole 6 MOUKE (Xo, Yo) MpPuUAHUMAaIOM HaLAAbHOIe BHALeHUA, 
6blOPaHHble MOAbKO Npu coOAdenUU YcaoceuA Q (Xo, Yo) 0. 

Toxa3atTeapcetTso. JlocraTouHo noKa3aTb, UTO Mp 3aaHHbIX HavaJib- 
HbIX YCJIOBHAX HaleTCH, MpHTOM TOJIbKO OHO, pellieHHe cHCTeMbI yHddpepex- 
IMaJIbHbIX YpaBHeHHii (6), (8) OTHOCHTebHO fy (x), 21(X), fo(y), go(y). 

Jlonyckas, TO pelleHHe cCyliecTByeT, NoCTaBHM Kakoe-H60 pelleHne 
B (6), (8). Hlonmaraa B mepsom u3 ToxecTB (6) H BTOpoM ToxyecTBe (8) 
Y= Yo, MOMb3yACb MeMMOH 2 H HavaJIbHBIMH YCJIOBHAMH, MpHXOAUM K TOMY, 
uTo f(x), 21(X) YAoBNeTBopsloT AuddepeHinabHBIM ypaBHeHHAM 


g(x) Ff, &) — 2, (*) Ff.) = O, (&, Fy g, Fi g)): (13) 
f(x) g(x) 4 
fa (Yo) 82 (Yo) 1) =@, (x, fy» 2,» fh, Z))- (14) 


£3) © g, (x) 0 


Cucrema (13), (14) Moxer ObiTb. paspelieHa B HeKOTOpOi oKpecTHOCTH 
TOUKH (Xp, Yo) OTHOCHTeNbHO f} (x), 8) (x), TaK KaK OHA JIMHelina OTHOCHTebHO 
BBICUIMX MPOWSBOAHBIX MH ee OMpefeJMTeIb paBeH — Ux (x, Yo). 

IIpappre vactu (13), (14) B gocrarouHo Mawoit oKpecrHocTH TOUKH (%X>, Yo) 
M (Jit 3HAYCHHH HeM3BECTHBIX (PYHKUM HW AX MpPOMSBOAHIX, JOCTaTOUHO 6vIN3- 
KHX -K HawaJIbHbIM 3HAaYeHHSIM, OO/IaqaloT HeMpepbIBHBIMM UaCTHBIMH Mpou3Bo]- 
HBIMH Nepporo nopayka mo f,, g,,f,,g,. Orcioga cmeqyer cymectBopanue 
M €(MHCTBCHHOCTb pellieHHA CHCTeMbI Audppepeni{wabHbIx ypaBHeHuit (13), (14) 
M aHAaJIOrMYHOH CHCTeMbI OTHOCHTeJIbHO HeH3BeCTHBIX f2(Y), Zo (y). 

Ocraetca MOKa3aTb, TO HaHeHHOe pellleHHe ABJIAeTCA pellleHveM TepBO- 
HaaJIbHou cuctembl (6), (8). Ilo hopmysam (6), (8) cocrapum uid HaliqeHHO 
ro pemenua dbynKunn C(x, y), D(x, y), 21 (X,Y), 22(x, y). 
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PaccmoTpum 
x 


r(x, ) =\ ECG CE, y) ae, 


(15) 
w(x, 9) =\ (Dx) — D(x, )) dey 

Yo 

Tlompsyscb (7) u (10), MoxHOo noKasatb, TO 
OPA 
op ere a tea ea 
cease f (16) 
Ox Oy = 2 (e# — 1)— 2, (e —1) 
NpH ycJIOBMM Ha XapakTepucTHKaXx STO runepOomMyuecKoOli CUCTeMBI 
K(X, Y) =X (x, = 0, 
(Xo, Y) (X, Yo) (17) 


ag (Xo, y) =U (a Yo) — OQ, 


uTO BleueT A==0, u==0 B HeKOTOpOH oKpecTHOcTH (Xp, Yo) WH WOKasbIBaeT 
 sjleMMy. 

SaMeTHM, 4TO CucTeMa, cocraBseHHad u3 (13), (14) u ananorMuHDIX ypaBHe- 
HUM OTHOCHTeIbHO f2(y), 82(y), MOXeT ObITh MpOMHTerpupoBaHa B 3aMKHYTOM 
Buse, TaK Kak NOAXOMAULeH NOLCTaHOBKOM MpHBOAMTCA K CHCTeMe OObIKHOBeH- 
HbIX JudepennasIbubIX ypaBHeHHH NMepBoro MopsyKa c pase AOULNMUCHA Ne- 
| peMeHHBIMH. BpluncueHHA 3a HEMMeCHHeM MeCTa 3yecb onyujeHb!. Orcioyza BBITe- 
KaeT, YTO CCIM YCJIOBHTbCA He PasIHUaTb MPOCKTHBHbIX M@xK Ly COOH HOMOrpamM, 
TO pellleHHe, MOCTPOeHHOe B OKPeCTHOCTH (X,, Yo), MOXKHO NPOAOMMKUTH NO rpa- 
HHUbI oOacTu G. 

Teopema 3. Ecau 6 npamoyeoronuKke G cywecmeyem HenpepolenHoe pe- 
wenue cucmembl OuddqepenyuanoHolx ypaenenuu [poneanas (10), yOoeaemeopsto- 
wee coomHowenuto (12), mo ypaeHenue (1) Homoepadupyemo 6 amom npAMOoY20Ab- 
HUKE. 

WokxasatTrembcTsBo. B seme 3 yxe MOCTpoeHbI MepBbIe Be CTPOKH 
ompeyenmutena (2). SmemexT nocneqHet crpoku f(z) HaXOQHTCA u3 TOX*KTecTB 
(11), mpuyem uz (12) cnenyeT, YTO 9TO Ha CaMOM Jee (PYHKIMA TOIbKO OT Z. 
AHasIOrHuHO BbIYHCIAIOT £3(Z). 


Nloctynuato 


Vipanosckult rocyapcTBeHHblit 
24 VIII 1958 


meqaroruueckuli MHCTHTYT 


ILMTUPOBAHHASA JIUTEPATYPA 


OT or) Gt og woe. ll). Math «6 sér.¢ 8, 59 (1912), "1. Eo Ww eme~ Jl 
TIAH, 113, 258 (1957), #7. E. Deemc-Jlesu, JAH, 115, 438 (1957). 4 
CmMupHos, JAH, 116, 359 (1957). 


eBH, 
Go 18 


37 


Jloxxagn Akagemun nayrk CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 


A. A. TEMJISKOB 


WHTEFPAJIbHbIE MPEACTABJIEHHA ®YHKUHH 
JABYX KOMIIJIEKCHbBIX MEPEMEHHbIX 


(ITpedcmaeaeno axademuxom M. A. Jlaepenmoesoim 23 VIII 1958) 


1. B pa6orax (1°) Hamu OblIM YCTaHOBJIeHbI WHTerpaJIbHble NpeCTaBJeHuA 
BYX pofoB jwia (pyHKUMH, anaJIMTHYeCKHX B JNOOOH OrpaHW4eHHOH, MOJIHOH 


JjBOAKOKpyroBolt OGacTH D uM HelpepbIBHbIX B 3aMKHYTOH OOsacTH D, rpanuita 
KOTOpOH J[BaxKbl HempepbiIBHO JuppepeHuMpyeMa MW aHaJIMTHYeECKH BBIIMYKJIa 
usBue. B 9THX MHTerpaJIbHbIX MpeCTAaBJICHHAX HHTerpaJibl He ABJISIOTCH HHTe- 
rpanama Kou (*) WH NOSTOMyY OHH CYULeCTBeEHHO OTJIMUHbI OT MHTerpasia 
Maprtuneamm — Boxuepa (°,°). B Hacrosmeli pa6ore OyyeT JaHO MHTerpaJbHoe 
mpeyctapsienne I poya TOK »%e CaMOM TIpupoybl WIA PyHKUMH, aHaJMTHYeCKUX 
B OOmacTax Ooslee wHpoKoro Kwlacca. MurerpasibHoe upeycraBsenue II poja 
Jerko cyleqyeT U3 STOrO MpeCTaBJeHHsA. 

2. Bo3bMem o61acTb D 5 (0,0), orpanwueHHyio rumepnoBepxHocTbIo W=7; (z) €, 
Ztees (PAC 


qate#, O<t<2e, O<t< 1, n(=0, n(I)<o, r()>0, 


(HOV co, niy=exn[—(ptcdinn@], S=e@e. 


cc {—T 
0 
Syecb p(~) — AeHCTBUTeMbHad, TWOJIOXKUTebHad, HellpepbIBHad, MepvoyuuecKkaa 
(pyHkKUMA apryMeHTa ¢ c TepHoyom 2x*. 3 sToro onpeyeeHua culeqyeT, TO 
y= arg = argwur,(1)o(9)e* = W|-, ecTb rpaHutia mpoekuuu o6nactu D 
Ha miocKocTtb z= 0 ('). Jlokaxkem, 4To rpaHutia oOnacra D ectb ornOaromlan 
ByXllapaMeTpHyeckoro ceMelCTBa rHNepnoBepxHocrTeli 


= f ioe a 0 eG) Zs 
ny | rz (7) zo] = p (arg), O<i < 2, Ot i. (2) 


JleHcTBHTeJIbHO, HMeeM 


b( a, 2,7, t= V & 3) 


w |? + B*(t)|z/? + a(t) B (2) (wze—* + weeit) = 
= (arg w), 
rye a(t) = %/ry (t), B(t) = (1 —7)/re(z). Tostomy 


Op 4 ia (t) B (ts) (wzet — wze't) cs 
ot 2| a (t) w + B (1) ze | SWE 


CrejopatesibHo, wze — wze—! — 0 u, uckmouan e# 3 9Toro ypaBHeHHst u 
ypaBHeHua ~ =p, uMeem ja (t)|w|--B(t)|z|| =p (argw). 
PaccmMoTpHM CeMelicTBO rulieploBepxHocrelt 


a()|w|+B(c)|z|=plargw), O<t<1. (3) 
* 10 | =e (¢)—2Kopfanopa cpsaMusnemas KpuBas. 
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Ha ocnopanun (2) nomyuaem 


oY =a’ (2)|w| +8" (s)|z| =O. 4) 


M3 cucrembl ypapnenuit (3), (4) Haxozum 


jo) = 800) @ (arg) ne a’ (2) p (arg w) 
a (+) BY (2) — a (=) BC)” a(x) BY (=) —a"(a) Ba)’ 


YJIM, MpHHHMasd BO BHUMaHHe (1), 


J} =n @)p(argw), |z|=re(c)p larga). 
Ecam paccmorpum cemelicrBo rulepnoBepxHocTelt 

B(t)|2|—a(t)|w| =plargw), 0<t<y<1, 
{a (c)|w|—B(z)|z| =p(argw), 0<y<r< 1), To, paccyxfjad ananoruuHo, 
TIPHXOAHM K (bopMyviaM 

[w|=—n(*)p(argw), |z\ =re(t)p (argw), 

{ wl) =r, (*)p(argw), |z|=—r.(s)p (argw)), KOTOPbI€, KaK BUJMM, He HMeIOT 
cmbicula. Mrak, ruliepnopepxHoctb 

W=r(t)p(ge?, z=ra(t)p(pe%, p= arga, (5) 


€CTb orMOalouad AByxXNapameTpuyeckoro ceMelicrBa rumepmopepxuocteli (2). 
Jlerko BUeTb, 4TO s106ad oruOaemanA runepmoBepxHoc Tb 
Ty 4 — 


enrie oe oa ei eil=—oiaro@), Ot <— lO tor, (6) 


He llepecekaeT oruOatollyio HM paciovioxweHa Haq Hel B moOOH TOUKe, oOTIHY- 
HOH OT TOUKM KacaHHa. JlelicTBuTebHO, HMeeM 


{—Tt 


* £2 (z) p (p) eet) | < 


fo (71) 


<@) [pA +0—y FE h=e@ [see +0—- a5], 


aaa) re (71) (71) r2 (71) 


Ay P(e” a 


mae 71 (t)=Riri(t), Ri=n(l). Ovesuguo, uo 7,(0)=0, 4(1)=1, 
a (ct) >0, (7; (t)/t)’ << 0B unreppaue (0,1). CaeqoBaTembHo, t: ry (t) —B MHTep- 
Bauie (0,1) MoHOTOHHO BO3pacTalollad (pyHKIMA HM Taka, YTO B 3TOM MHTepBasle OHA 


yoBsleTBOpsAeT HepaBeHcTBy +:7,(t)<(1. Ha 9srom ocHoraHMH ycraHOBHM 
(yuurTbiBat, 4TO r2(1) = 0 (*)), sro pynKuHA 


Ma) = awe +(1—a) 2 
1 (71) 


th im) (71) 


jlocruraer B TOUKe t= 7% HavOombiero 3Hayenve. JleiicTBYTeIbHO, t= Y 
ABJIA€TCH KOPH€M ypaBHeHHA 


' T, (1) Alene ee [= = ih Cor io (BE 
Tae eR Bream fo (1) "1 ry (71) (1—-t) ri () fe Sl 


Ilycrb cyulecTByeT elle TOUKa t = 7% 7%, B KOTOPOH (pyHKUHA A(t) OpH- 
HUMaeT HanOoubulee 3HaueHHe. OTa TOUKA OJKHA NpHHaVlexKaTb UHTepBa- 
ay (0,1). Ilyctb, Hampumep, t < 2. Torya 


T1 (4 — 1) tere (2) at. [ri (12) ot (1) 2 (t2) fa (71) 
P(t) (17) fi (te) r2(t1) 71 (72) | 2 i ret aie Par 
a Tak Kak 7, (%)/to< 71 (t1)/t1 HW Fo (%2)/(1 — 2) > re (u)/(1 — 4), To 
NV (ee) 520. 
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PaccyKan avasorMwuHo, yOexaemca, YTO eCIM %2<%, TO WM B 9TOM 
cayuae  (t2) 40. Mtax, na oraOatomlel umeem 
1 — TH 


w + ze! <p (arg), 


re (71) 


TI 
ry (71) 


T. €. TumepmopepxHoctb (6) He nepecekaer ornOaiomlel (5). B cuay nmpous- 
BOJIbHOCTH TlapaMeTpoB 7, ¢; H CJleqyeT CMpaBeJIMBOCTb Halliero yTBepxKAeHHA. 
3ameTuM, uTO runepnopepxHocTb (6) KacaeTca rumeproBepxHoctTm (5) Mo KpH- 
BOM W = 1 (%) 9 (9), Z = Lo (%) 9 (g) eh), 

3. Tlycre cbynxuua F (w, 2) —yukuua kilacca % B oOsacTH D, Toes 
F (w, 2) — ananuTuueckas (pyHkuua B o6nacTa D u cbyukunn F (w, 2), Fe (W, Ze 
EB (w, 2) HelpepbIBHEI B 3aMKHyTOM OOmacTu D. Torga yxHkunsA 


O (w, z) = L[F]=F (v, 2) + oF (w, 2) +2F2(w, 2) 


ABIAeTCA aHamuTMUecKoli B O6sacTH D u HempepbIBHOH B 3aMKHYyTOM OOnacTu D. 
Teopema |. Ecau dynxyuna F (w, 2) npunadaeum Kaaccy %, mo OrL 
mouku (w, z)ED 


27 1 
F (w, 2) = goay\ at | as Pinte etal ae, (7) 
0 ) ICl=e(¢) 
2de n= lets u= Rpllten) Fy iot eoaaka ze#: |C; =p (9) — samKknymolll KoHmyp, 


ri (7) 1G) 
codepacaumutt mouky C=O eaympu. 

@Mopmysa (7) ycTaHaBMBaeT: 3HaueHuA (byHKuMH F (w, z) B oOmactu D 
OnpelesAtoTCH MOBeeHHeM JIMHelHOro yudpepeHitMasbHoro onepatopa L[F} 
Ha rpanuue oOsactu D. 

Joxa3atTesmbcetTBo. PaccmotpymM dyHkKuHMI0 


27 aL 
1 CD rr), rao) ai pee 
aa \ tN eee 2), 
0 0 


rye C — 3aMKHyTHIH ~KOHTyp €=o(o)e?. Oro cdbyHKUNA aHasIMTMYeCKad B OO- 
actu D, Tak Kak 
< 


it ro 7 
(7) e <p(argw), 


Ww 


Ju] = 71 () 


+(1—2) 


WM MOSTOMY TOUKAa UW JIeXKUT BHYTpH KoHTypa C. CreqoBaTeabHo, 


re 


1 ® [ri (t) C, ra(t 
Sap \ ERO Gf = WIG) ure) ol, (8) 
C 

rye v= ue’, BosbMeM Ba TakHxX rutepuapa S,, S. c WeHTpaMH B TOUKe (0,0), 
COOTBETCTBEHHO paMyCOB 1, 02, 4YTOOH! S;C S,;©€D u urobp Ana moboit 
TOUKH (Ww, zZ)ES, ToUKH (71 (t)U, Fo(t)v)ES. Sto BosMOKHO CyeNaTb, Tak 
Kak, eC ToUKa (w, Z)—>(0,0), TO M TOUKH (7; (t)U, f2(t) v)>(0,0). Ho 
o6sacTb S, ecTb BOAKOKpyroBasl, a ostomy ((byHkuua O (w, 2) anammruyeckas 
B OO/lacTH DP) B oOsacTH S, (byHkiMa (8) NpeycTaBuMa paBHOMepHO cxosa~ 
IHMC JIBOHHbIM CTeMeHHbIM PAJOM BHA 


O[ri(t)u, re(t)oJ= >) (1-+m-+n) Oat (t) 2 (x) umn, 


m, n=0 
Torga (?) 
{ 1 2 fos} 
se \tt \ ® [r, (t) u, re (t) v]dt = > AnnWw"2" — F (w, 2). 
) 0 m,n=0 
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Hrax, qua Touek (w, z)€S, cnpapeqaupa dbopmyia (7), T. e. w(w, z)= 
= F(w, 2). Ho cysxuun o(w, 2) H F(w,z) ananutwueckne B oOnacTH Dp, 
a MO3sTOMyY B OO6sacTH D yumeem © (Ww, 2) =F (w, z), uo wu WOKagbIBaeT cmpa- 
Be€J\JIMBOCTb TeOpeMBI. 

4. Ilyctb caoxKnant dynxuna F [$1 (X,Y), G2 (x, y)] © O6nacTEIO onpeyeule- 
Hua D mpnnaqnexur kaaccy «. B stor Kiacc (PYHKIMK BXOLAT (yHKuny, rye 
1 (*, Y), G2 (x, y) —cbynkuun Knacca @ B O6nacta D * a F (w, z) — tynk- 


oy 


WMA Kilacca ® B OOacTH Q, orpaHHueHHOs THIMeploBepXHOCThIO 
W = [171 (t) 6, re (t) a], 2 = $9 [1y (7), re (t) ay]. (9) 
CorjiacHo TeopemMe B TOUKe (x, y)€D 


je: [?1 (x, Y), Po (a y)| = 


27 A 
4 f OD [« NEGA: , De tis A 
= ia \ Nae \ [pr (7a (4) € afin ¢ (1% r@ Dae 
0 0. [tl=P() 
mie = ioe: + (1 —7) ep e*. Tlostomy 
27 1 
F (w, 2) = as \ dt \ dz @ [91 (ri (7) 6, Fe aps (ra (5) 5, ra (7) MI ge, (10) 

0 0 iCl=e(¢) 


| 2 (Ww, . 
are pden)e oe e, Vi lg (% Y), 2% YI = x dolor, Y), 


Po (x, Y)J=y. Syecb runepnosepxHoctb (9) ecTb oruOatomad yByxXMapamerpu- 
yecKOrO CeMeHCTBa rHlepmoBepxHocTeli 


re u=—=wTt 


x bi (@, 2) | (1 *) be (@, 2) 


Fat)! ro (Tt) 


me Oe t< 1, 0O<? < 2. 

Mrak, umMeer MecTo cyleqyioulad Teopema: 

Teopema 2. Ecau gynxyua F (w, 2) npuradacocum Kaaccy « 6 obAa- 
emu Q, cepanuseHHoti eunepnosepxnocmor (9), u myAKyUU >, (x, Y), 22 (xX, y) — 
@ynkyuu Kaacca « 6 obaacmu D, mo snhavenua Qyakuuu F (w, z) 6 obaacmu Q 
onpedenniomca noeedenuem aunetinoeo OugqepeHyuanoHoeo onepamopa L[F} 
Ha eparxuye o6racmu Q no gopmyaze (10). 

Sameuaune 1. Ecm w= 9 (x, y)=%, Z= (xX, y) =yY Up (¢) = const, 
TO O6slacTb (2— nomad JBOAKOKpyroBad OOJIaCTb, U (popMy.1a (10) Bprpox- 
JaeTcA B U3BeECTHOe HHTerpabHOe MpescraBsenve Aid (YHKUMH, aHaJMTuye- 
CKHX B STHX OOsacTAX (?,?). 

3ameuauue 2. Ecan w= 9, (x, y) =9(x), Z= 92%, y)=y A, caeqo- 
BaTeIbHO x = ¢, (w, z)=b(w), y= bo (w, 2)==z2Z, TO OOMACTb Q orpannuena 
runepnopepxuoct1 (w) = 71 (t)o, 2= ry (t) 4 WIM, MCKNONAA , rHileploBepx- 
HocTbIO | Z| = (ES) o (arg )(w)) =P’. pu ycnosun,utod” In t'/dwow <0, 
o6acTb {2 ecTb nomyKpyroBasd OO/aCTb peryJIAPHOCTH. 2 


Iloctymuu10 
20 VIII 1958 


e*| = [arg pi (w, 2)], 


“oa 
Mocxosckuli o6macTHOH mexarormuecKHH HHCTHTYT 
um. H. K. Kpynckor 


IMTHPOBAHHAA JIMTEPATYPA 


to jt ING a os, Yu. gan. Mocxosck. 06a. meq. uuct., 21, 7 (1954) ee Ae Ae 
- eM a B ie "AH CCCP. cep. Matem., 21, 89 (1957). 3 A. A. fe eM JIA K OB, 
IAH, 120, No 5 (1958). 4 JI. A. AliseuGepr, JAH, 120, Ne 5 (1958). % E. Mar- 
fnelli, Ann Mat, Pura ed Appl.; 4; 34 (1953). °S. Bochner, Ann. Math., 


er. 2, 44 (1943). 


* B opaactu D aKo6uan 0 (91, 2)/0 (x1, %2) = 0. 
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Jloxxaym Akagemuu nayr CCCP 
1959. Tom 124, Ne 1 


MATEMATHKA 
Unen-koppecnonzent AH CCCP H. P. WA®APEBHY 


rPYNNA FJIABHbIX OJHOPOAHbIX AJIFEBPAMYUECKHX 
MHOrOOBPA3HH 


B 3amerKe ucculexyerca rpynma §(%, k) riaBHbIX OJHOPOAHbIX asireOpanue- 
CKUX MHOrooOpa3Hit, Ha KOTOPbIX JleHcTByeT aOewleBO MHOrooOpasHe a, IpHueM 
BCe MHOrooOpa3sHx pacCMaTpHBaloTca Hal (PHKCHPOBaHHbIM oOJiemM k. Onpeyeuie- 
He STO rpynubl cojepxuTcaA B paOote Betis (1). B curyuae, Kora % — dJJIMN- 
THYeCKad KpuBad, rpymma (a, k) coBmaylaer c pylon 9JIMNTHYeCKHX KpH- 
BbIX, HMEIOULHX % CBOeH AKOOHeEBOH KpPHBOH. 

Bpejem culeqyioulve oOo3HaveHHA: %,—Tpyllia TOYeK Ha %, PallHOHaJIbHbIX 
Hall pacumpenuem K/k. G(K/k)—rpynna Tannya K/k. Upeqnomaraerca, 
uto K /k—HopMasibHoe cenapaOembHOe asireOpanyecKoe (MoxKeT ObITb, OeCKO- 
HeuHOe) PacuIMpeHve. x — cellapaGesbHoe aireOpauyeckoe 3aMbikaHHe k. GO = 
==G (x/ Rk), =o. 

Ecum n—natypasbHoe unico, A —adeneBa rpynia, To A, — loyrpynna 
aleMeHToB mepyoga n B A, A” =A/nA. Uucno n G6yyeT Jambule Mpequo- 
J1araTbCA B3aMMHO IIPOCTbIM C xapakTepHcTuKOH k (0ObIM, ecu k Oe3 xapak- 
TePHCTHKH). k, — HavMeHbluee pacliMpenve k, Haj] KOTOPbIM BCe TOUKH H3 a, pa- 
I[HOHAJIbHBI, Jt — COOTBETCTBYIONIM HOpMaJbHbI JermuTenb G, F = G/N= 
=G(k,/k). K* —MyapTuiumKaTusnad rpynna noua K. 


1. Ilpou3BombHoe nose k. Kak uspectuo (7), §(a, k) =H’ (G, a). 
M3 TouHoK mocmeqOBaTeJIbHOCTH 


0. igen Oe 


B KOTOpOH y €CTb FOMOMOp(H3M YMHOXeHHA Ha 7, JerkO Dosyyuaerca TOUHaA 
NOC Je OBaTebHOCTb 


O—> af” — H’' (G, an) > H’ (G, @)n— 0. 


TakuM oOpasoM, vist ompegenenua rpynnpr H’(®G, a), ocrarouHo uaiiTu 
rpynny H'(®, ap). 

PaccMoTpuM KoHeuHbIe CelapaOembuble pacwupesut K/kp, KOTOpbIe HOp- 
MaJIbHbI Hay k M j\id KOTOpbIX rpynubl G(K/k) vwMeer culeqylomlee crpoenne: 

I. G(K/ kp») u3somoppua No_rpynne rpynnp ay. 

Mbt (bukcupyeM HeKOTOpbIli MOHOMOp()H3M 


i: G(K/ Rn) Gn. 


II. i sBaserca F-onepaTopHbiM roMoMOpdH3MoOM. 

Ouepuyuo, uToO a, U G(K[R,z) sBasorea F-oneparopHbimm rpynmamn. 

II, Eom €€H*(F, G(K/knp)) —Kaacc Koromosioruli, onmpeyessemblii co- 
ruiacno Teopuu LlIpeiepa pacumpenuem G(K/k)/G(K/Rn) =F, To if =9. 

Mp (bukcupyeM KOWMK ECE HW kOe y, IA KOTOPOH 


on = Eo. 


MuorkecrBo Tpoek (K, 7, 4) OOpasyer aGeeBy rpymmy oTHocuTesbHO ecTe- 
CTBeEHHOH TpyNNOBOl Onepallwn. Ory rpynny Mbr o6o3Hayaem uepes A%,. 
Teopema 1. Ipynna H!(G, an) u Wy usomopdnot. 
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2. Tone anreOpanueckux uncea k. B 3TOM CJIyuae jloKa3aHo 
CylUeCTBOBaHHe OeCKOHeYHOrTO uNCa noel; Kok Raz YAOBJ1eTBOPAIOLLX ycuJ1o- 
Buam I—TIII yaxe c &=0 (cm. (,4)). Tak kak a 110 Teopeme Mopyeaaa — 
Beiiin KOHEYHA, TO OTCIOJa serKo culeqyer: 


Teopema 2. Ipynna H’ (G, @)n codepacum GeckoneunHo mHO2O 3AeMeHMOE 
nopsdKka n. 


STOT pesyibTat Obl TomyueH MuHor10 paHbule (°) H3 6Oomee u4aCTHBIX 
cooOpaxKeHuli. 

OCosHaumm vepes (a, k), mogrpynny rpynmt §(x, k),, coctoutyio u3 
OAHOPOAHBIX MPOCTPaHCTB, COjleprKauljHX PallMOHAIbHY!O TOUKY B JOOOM p-agu- 
4eCKOM 3aMbIkaHHu k, nous k. ‘ 

IIpocrbm cieycTBHem u3 TeopempEr 1 saBsasercs: 

Teopema 3. Ipynna h(a, k)n Koneuna. 

Tor cbaxt, yro rpynna § (a, &), MoxkeT OniTb HeTPHBHaJIbHOH, BIIEpBbIe OOHA- 
dy2xKu Semmep (°) Waa n=3 B cHyyae, KOrqa o% — dMMNTHUeCKaA KPHBag. 
Tna cilyyaa SMNTHYeCKHX KPUBbIX Teopema 3 uMeeT CHEQYIOMHH CMBICJ. 

OObequHMM B OJMH KJacc BCe SMNITHYeCKHe KpHBBIe 3aaHHOli crereHn 
jay Rk, OvipalvovasibHO 9KBMBaJIeHTHBIE Ha k, a B OAM poy| — Bce KpuBBIe, 
SMpalMOHaJIbHO SKBMBAJICHTHBIC Hal JOObIM Ry. Torga mo060H poy cocTouT 
13 KOHCYHOrO UHCa KAaCccoB. 

Kak mue coo6imumu Jlesr vu Toaiir, on He3aBHcHMO JoKa3aJM Teopemy 2. 

3. Tone p-aquueckux uwucea k. Mb orpasuuumca caysaem, Korya 
¢— dJWIMNTHYeCKad KpHBad. Kak noxa3an J]. K. Pagyees (*), Haq Mpou3Bob- 
IBIM TOJIEM CYIeCTByeT CKaJIApHOe MpowsBeqeHHe a, H’(G,%,)—>B,, rae 
i=G(K/k) u Be—rpynna Bpayepa nona k. Hay nonem p-ayquyeckux uncer 
‘pymna Bpayepa usomoppya rpynme W scex xKopxHeli u3 1, u MbI Motyyaem 
‘KaJIAPHOe IIpOu3Be enue 


eo: 4,6 § (a, 2) > W. 


Teopema 4. Ckanapxnoe npouseedenue 9 HebblportOeHO, MaK 4mMo epynnol 
ke U §(%, Rk) aeaawomesn epynnamu xapaxmepos Opye OAx Opyea. 

Kak cooOuuat muHe Toaiir (§), OH He3aBHCHMO JoKa3a.I Teopemy 4 H nowy qua 
e o6oOmeHHe Ha cJlyyual, Kora % — MIpousBOIbHOe abemeBo MHOrooOpas3He. 


Matematuueckult uucTuTyT uM. B. A. CrekosBa Tloctynmu.10 
AkaylemMuu Hayk CCCP 13 1X 1958 


WMTHPOBAHHAS JIMTEPATYPA 


1A. Weil, Am. J. Math., 77, Ne 3 (1955). ? WH. P.UWlagape 
fee (1957). * A. Scholtz, Math. Zs., 30, 332° (1929). *5. H. Teaone, 
i. K. ®aagees, Matem. cOopu., 15 (57), 243 (1944). * Vi. P. lla mapesuy, 
‘AH, 114, Ne 4 (1957). & E. Selmer, ActaMath., 85, Ne 3—4 (1951), *7. K. @az- 
‘ee p, Bectn. JITY, Ne 7, 45 (1957). 8 J. Tate, Séminaire Bourbaki, Decembre, 1957. 
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Jloxxaymn Axkagemun nayr CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA. 


C. B. ABJIOHCKHH 


O HEBO3MO)KHOCTH 3JIMMHHALMM NMEPEBOPA BCEX ®YHKILMM 
V3 P, TPM PEW EHHM HEKOTOPbIX 3AHA4 TEOPHH CXEM * 


(IIpedcmaeaeno axademukom M. B. Keadouuem 11 VIII 1958) 


1. Tlycrs Q —uexoroppiit Kuacc (pyHKMi u3 areOppi JiorukH (P2). O6o3Ha- 
uum uepes L (f, 1) MMHYMaJIbHOe UHCJIO KOHTAKTOB, BCTpevatolleecsa MpH peavin~ 
salu cbyHKuwn f (%1,.-.,%,) B KJIACC€ KOHTAKTHbIX CXeM. Ilyctb, javiee,. 


Lg (n) = max L(f,n). O. B. JIynanop noxasau (1), uto Lp, (7) ~ 2” /n; Wex- 
Q 


HOH ToKa3au (*), uTO MOUTH Bee CPyHKUHH OT 7 MepeMeHHBIX TpeOyIOoT B CXeM- 


HOH peaJIM3allHM UMCIO KOHTaKTOB, ACMMIITOTHUeCKH He MeHbIUe 2”/n. EcrectBeHHO 
BOSHHKaeT BOIpOc O TOM, KaKOli BU uMeeT BesHUMHa Lp,(M) Ha CaMOM jleJe. 
Vispectuo, uto Lp, (2) = 4, Ly, (3) = 8, 

Ta6auua 1 Lp,(4) = 13, HO ocTaeTCA OTKPBITbIM 

Bolpoc, uemy paBHo Lp,(5). Pewexnne 
39TOH 3aauH CBA38aHO C  pa3pellleHHeM 


poet eee ware repens BOINPOCa O BOSMOXKHOCTH JOCTYNHBIM O6- 
pa30M MOCTpOeHHA JIA Kaxkoro nt ca- 

me Teo ON irene { Molt cmoxkHOH cbyHKuMN f° (x1,... , Xn), 
0. ..0 4 Pemerka 0 T. e. Tako bynkuuu f°, aro L (f°, n)= 
One TO ena S =Lp,(n). Asropom eme B 1953— 
Be ROH Hh yieenons rae 1954 rr. 6bIIO BbICKa3aHO TpeAnoorxe- 

14. ..4 4 | Tepe 1 HHe 06 OTPHUATEJIbHOM PeleHHH STO 3a- 


yaw. Ito npeynouoxwenve NOACKa3sbiBa- 
JIOCb HAMBHBIM paCCy2KJeHHeM, B KOTOPOM JlaBaJlOCcb pellieHHe 3ajauv, HO Tp” 
NOMOMM aJIrOpHTMa, MpousBoauero «Mepe6op» Bcex (byHKuHN u3 P,. CyTb ero. 
COCTOHT B CJlefqyIoWleM: He 3Hax BeMuHHEI Lp,(m), HaM MIPpHXOUTCA JIA Kaxk- 
HOW PyHKUMN onpesenaTh BemuuMHy L(f, n); Tocae Toro Kak Haliyen L (f, 7), | 
MbI O€3 Tpyyla OTbIeM Ty (yHKuHIO f, Aun KOTOpol L(f, nm) npH aHHOM | 
MaKCHMaJIbHO, T. €. paBHO Ly, (n). 
Sajaua. Toctpout mHoxectso M° dbynxunii u3 P, Baga M° = {f? (x), | 
fo (1, %2),---, fn (41, +++ 5%Xn),---}, QA KOTOPOrO cyulecTByeT MoceqOBas | 
TEMbHOCTS {fp} TaKast, TO L (fn,, Mx) / Lp, (Me) —> 1 (ng—> 00). 


2. PaccMoTpHM pellenve MOcTaBJeHHOH 3ajjaun B KNacce aJsIropuTMos, qony-| 
CKaIOWIHX CJIYYaHHble SJIeMeHTAapHble AaKTbI. C 93TOIi WebIO OMMIeM asIrOpHTM, | 
KOTOPbIH CTpoHT NOApAA (PyHKUMH v3 MHoxecTBa M: M = {f1 (xy), fe (x1, Xo), . | 
ni's GB] rll Motes ohaes OA) yaw ok ogee te ML aac MIPOWSBOAMTCH NOcTpoenve yHKILUH | 
fn MYTeM BbINMCbIBAHHA ee TaGJIMILbI? Bosse KaxKOro HaGopa, pacmoslox*KeHHOrO 
B TaOJIMIe B eCTCCTBEHHOM MOpAAKe, MOCcwIeqOBaTeIbHO CTaBHTCA 3HayeHne 0| 
WIM 1 B 3aBHCMMOCTH OT HCXOj{a OpocaHHA MOHETHI, T. €. B 3aBHCHMOCTH OT TOFO, | 
BbIlayeT petleTka uM repO**. Hanpumep, cm. Ta6a. 1. | 

Ilyctb &—Npow3BouIbHO Masloe (puKCHpoBaHHOe MOOKUTebHOe yHCIO.. 
ByeM naspiBpaTb cpynkuuto f (xy, ..., Xn) U3 Py s-cOxKHON, ecau L (f, n) >t 


> (1—s) Lo, (n). 


* 
“ Tloqpo6Hoe usuiox*Kenne meyataetca B «I Ipo6.1emax KuOepHeTHKuy, Ne 2. 
IIpeqnouiaraetes, yTo BbINayeHue rep6a HM pelleTKH PaBHOBeposTHBI. 
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O6osHauvM yepes Mt = {M} mnoxKecrBo BCeBO3MOXKHBIX HCXOJOB NocTpoeHuit 
MpH MOMOLWM JaHHoro aJiroputMa u uyepes MY — nogmunoxecrso u3 Wt, cocros- 


lee H3 TeX H TOJIbKO Tex MHOweCTB M", KaxKqOe U3 KOTOPHIX COJepxKHT KO- 
HeyHoe YHCIO &-CJIOKHBIX (PYHKIMM. 

Teopema 1. Bepoamxocme p(M*) moeo, amo -ucxodom nocmpoekusn Oy- 
dem muooecmeo uz WW, paena nyaw, m. e. PCO) = 0: 

Ilyctb, yanee, M° — noxmuorxecrso u3 Me, cocrosmee 43 MHOxKectB M° ra- 
KUX, 4TO Jin mMoOoro ¢>0 Muoxectso M° coyepxur GeckoHeuHoe uncAO 
€-CJIOMKHbIX (PYHKWNH. 

Teopema 2. Beposmxocmo p(M°) nocmpoenua muoocecmea M° us IM° 
pasna edunuye, m. e. p(IM°) = 1. 

TakumM o6pasoM, MOCTpoeHHbIit asropHTM nosBouimer Ges mepeGopa Bcex 
«byHkuwui us P, Cc BeposirHocTbio | HaliTH pewleHue nocTaBJIeHHOI 3ajauu. 
OjHaKO Mbl IPWHUMNNasbHO He MOXKEM BBICHUTb, ABJISICTCH TH HCXO MOcTpoe- 
HMA pelleHHeM 3alaun WIM Her. 

3. Tenepb oOcyquM BO3MOxKHOCTH NocTpoeHu” MHoxKecTBa M° B_ pamKax 
‘OOBIUHBIX avIropHTMos. B Hayasie 3aMeTKM OMMCaH asIrOpHTM, CTpOAUIMit MHODKe- 
eTtso M°, Ho c nepeSopom Bcex dyHKunit v3 Py. Ec He HakslaybipaTb HHKa- 
KMX OPpaHHyeHH Ha CpeCTBa, TO MOXKHO JlaTb aJITOpHTM, He coyepxalnit 
TiepeGopa Bcex dyxkuwii u3 P, u crpommuii M°. C stoi wenbio K HCXOZHBIM 
PeKYPCHBHBIM (PYHKUMAM [IpHCoeqWHYM pekypcuBHyIO (pyHKiuio F (nN), KoTOpas 
ompeyeseHa JA BCexX HaTypabubIx n uF (n) = fn(x1,..., Xn), THe FRE M? 
Tora mocTaBsienHad 3ajlaua pellaeTcs TpHBHaJIbHO: HajlO B3ATb 3HaveHHA (pyHK- 
uuu F (n). Bnpouwem, 9sTO JIMUb yJIOBKa, OCHOBaHHas Ha TOM OOCTOATeJIbCTBE, 
4dTO Mbl J(OMYCTHIM B KayeCTBe 3JICMCHTapHBbIX CpecTB (pyHKIMIO, KOTOpas 
TpeOyeT JIA BbIYHCJIEHHA CBOMX 3HaveHHH MepeOopa Toro Ke TopsyKa, yTO u 
pelleHwe HWCXOHOH 3aqauu. Orcioja caeqyer, uro HeOOXOUMO NpHOsM3HTb 
pejcTBa K cmeluduKe MOcTaBJIeHHOH 3aauH TaK, YTOObI HCKJNOUMTb TOJIbKO 
4TO TIpHBeeHHbIe aslropuTMbl. |i 9Toro MbI HaJiOxwKHM OrpaHHyeHHA Ha JOry- 
THMbIe€ aJIFOPHTMBI. 

ByyemM paccMaTpuBaTb aJropuTmMbl A, KoTopble NepepaOaTbiBaloT HaTypaJib- 
HbIe Yuca m B pyHKuMN u3 P, (HaNpHMep B UX Tad!) fim (Xi, +--+, Xz,)+ 
Coorsetctsve —>fm 3ajlaer oTOOpamkenHe / MHOKeCTBa HaTypaJIbHbIX YHCed 
Ha MOJMHOxeCcTBO *yHKWN us Po». 

Onpegesnenue. Kaacc Q (pyHkiMi 13 P, Ha3blpaeTcH HHBAPHaHT- 
HDBIM, eCJIM Jia BCAKOM cbyHKunMH fEQ Kmaccy Q MpaHayexaT Bce PyHKUMA, 
nouyuatoujveca 43 f: 1) AoOaBseHHeM HM H3bATHeEM CPUKTHBHBIX MepeMeHHbIX (*); 
2) mepeumMenopannem (6e3 OTO2KJeCTBeHHH) MepeMeHHBIX H 3) MOACTAaHOBKOlt 
KOHCTaHT Ha MeCTO (He OO3aTeJIbHO BCeX) MepeMeCHHBIX. 

Onpegeaneune. Anropum™ A nasbipaeTca 1p ABU JIbHBIM, CCIM OOpasom 
HaTypaJbHoro pajla B oTOOpaxenun F, ollpeentemom aulropHtmom A, sBjaercsa 
MHBapvaHTHbI KIacc Q. 

JlanHoe ompeyeseHie ABJIACTCAH ECTCCTBCHHBIM MH OCTATOUHO OOILUM. 


4. YkarkeM pA, CBOMCTB WHBApHaHTHBIX KJIaCCOB. 
O6osHauum uepes Pa (mn) uucO PyHKUMH Kvlacca Q, 3aBHCAINUX OT Mepe- 


MCHHBIX X1,..., Xn-. B (*,°) YCTaHOBJeHO: a 
Teopema 3. Jlocaedosameronocme \VPe@} cmpemumcs He 6o3spacman 
Nn 
«K npedeay u l1<lim VPe (n) <2 Oasx ecakoeo Henycmoeo Kaacca Q. 
IIpu usyyennu cBolicTs KlaccoB Q BaxKHY!IO pOJIb WrpaloT KOpTexKH * (n) = 
= (%,---+%n), COCTOAIIMe M3 HCE 0 ul, uw MX cerMeHTH ¥ (m) = 


= (py os Yppm\(OK p< p+ m<n). Nyc vp (Mm) = (Yoh +++ + Yptm)/m+ | — 
xapaktepuctuka cerMenta. ByjeM Ha3biBaTb KOPTC*K (n) paBHOMePpHBIM, 
CJM JIA smOGOro ero cermeHTa 7’ (171) YHCJIO ¥p) (Mm) 3aKJIOUCHO MexKy HanJlyy- 
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IUMMU TIpHOJIMKeHHAMM CO 3HaMeHaTesiem m-+ 1 unCsIa vo (2) © HeMOCTaTKOM 


C M30bITKOM. 

Jlemma. Jlaa «6020 pauuonanonoeo aucaa L/q, ede O<I/q<l u 
uucnaa 1 ug He OOAB8AMeAGHO B3AUMHO Npocmole, MODICHO Nocmpoumb PaébHO- 
mepHolli Kopmesc y(n) c xapakmepucmuKoli vo(n) = 1/4. 

Hycth Occ lu a,/n, 8,/n OOo3HayaloT HaMsyune npHOvIM Kenn 
CO 3HaMeHaTeJIeM f UHCNIa o C HeJOCTaTKOM M C U306bITKOM. PaccMOTpHM MHO- 
>kecTBO Iz BCeX paBHOMePHBIX KOpTexKeli C XapakTepHcTHKaMH O,/ 1, Bn/ nm 
(n=1,2,...) WH Cojepmaltlee BCe HX CerMeHTHI. 

Teopema 4. T,,4s,, ecau 51-53. 

Nonomum GS (x (2)) = YoC8 +... + 7,C"%. Onupasich Ha mpejeJibHble TeOpeMbE 
Jlannaca, MOxKHO JjOKa3aTb CJIeVIOWMA (pak. 

Jlemma. © (y(n))/2°—>6 ecau 4 (n)ET. u noo. 


SameTHM, UTO KaxKJOH CHMMeTpHYeCKOM (PyHKUMM S(x1,~--- 5 Xnj Yar --+ > YR) 
OT €€ CYI[CCTBCHHbIX TePCMCHHBIX x, ..., Xn MOXKHO TOCTaBHTb B COOTBET~ 
CTBHe KOpTexK ¥ (1) = (Yo, +++ > Yn) CUE MYIOWMM OOpasom: 
0 Pets 0 0 
CCM -Si(1y oe Seley; ee — 
= ) (Re : ee) > YU; Yi, » Ye) ’ (== 0." Wea. ccs 
——————— 
I, “ecau Slo 4.5 LW, «cana ee een eet 


OueBu HO, UTO NO KopTexy (PyHKUMA BOCCTaHaBJIMBaeTCA OJHO3HAUHO C TOU~ 
HOCTbIO JO HeCYILCCTBCHHBIX TePeCMeCHHbIX HW OOO3SHAYEHHA CYLLCCTBCHHBIX Mepe- 
MeHHBIX. OtTcioqa CJleyeT, YTO MHOxKecTBY I’, B3aHMHO-OJHO3HAYHO COOTBET- 
CTByeT WHBapwaHTHbIi Kacc S, CHMMeTpHyecKHX (pyHKUHH. 

Teopema 5. J/laa aw6oe0 os (O<a< 1) moacHo nocmpoumb uKXeapuanm~ 


git 
Holi Kaacc Q makoti, umo lim VY Pg(n) = 2°. 
nN—->co 

Ima o<cl xKnacc Q ompeyemeH cooTHolleHHemM Q = Qy U pny Syech. 
Qer = {8:(¥4, 00s» Xes Ya, «ss Yo) &] Ai or eae lige ee le ee Steam 
[’€P,, UpwyeM Ist MHOXKECTB CYNI€ECTBeEHHO TepeMeHHbIX MMeeT MECTO 

; A No —1 ° 

AMigy oe = 9 Hint CAMS cay Ke} 5 P Sess RAce (PYHKUWH, CyUleCTBeHHO 3aBHCA- 


mux oT Ny— 1 nepemenHbrx, rye napametp Vy BbIOpaH Tak, uTOObI mpu n> No, 
Aaa moOoro y(n)E€Ts umMeno MecTo vo (n) < 1. 
Teopema 6. Jas aw6oe0 s (OK a<1) moocHo nocmpoume Konmunyym. 


git 


uNeapuaNmHolx KAaccoe Qs c lim VY P ox (2) = 2h 
oO 


n->oo 
5. PaccmorpuM Bonpoc o peamusaluu (pyHKuni u3 KlaccoB Q, B Kslacce 
KOHTAKTHBIX CXeM. SfleCb MbI yTouHsem MeToy O. B. Jlymanosa (*). 


adauna 2 
00 Cpe. 3 gil XR+ 4 
0 0 . In—1 1 rae 
WE oe eo Rate 041 sure ‘Xn 
ORG Oss. 0 | 
0 Oe A 
Gy sn 9 Ohad ORI S's cto a.) eee TF (G5 Ie een etal 
a alent lag 
Ilycth (pynkuma f(x1,...,%n) W3 Kmacca Q, 3aqaHa B Bue FaGnMUEE 
(cM. Ta6m. 2), B KOTOpoH sHaueHue f (Op, 6 nial OR Spay ies «nye ee CLQU Tn tim 
MepeceyeHHH CTPOKH, COOTBETCTBYIOWeH HaOopy {a,..., a}, H cTomOna, 
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-OOTBETCTBYIONLeTO HaOopy {%241,-.., On}, Jud moOObIx DAR Os 2153 ene 
Buy JaHHonH Ta6nuUbl olpewesAeTCH BbIOOpoM Mapametpa k. 


U3 Teopembl 3 cileqyer, uro yma smo6oro &; >0 cymectByeT Taxoe N,, 
on - 
ITO pu n> WN, umeet mecto 2” =< Po (Ore rye O0<C oy —o<e. 


JiemMa. TIIycmbo ¢,—npouseoaonoe ° nonooxcumenonoe 4UCAO tt 
= o, (1 + ,). _ Loeda, ecau 4ucAad S u R ydoeaeméopstom Hepasencmey) 
2 * | 348 <8 <2", mo cmpoxku e mabauye Oana dbynkyuu f (xy, ..., Xn) C na- 


pamempom k moocHo pas6bumb na p epynn, 6 KaoKdoli u3 Komopolx codep- 
HCUINCA POGHO S CMPOK, 3A UcKAIOUeHUeM, OolMb moscem, OOHOL, COdepscatueli 
s cmpok (O<s’<s), u mak, amo «ucao PAZAUMHOLX Nepecerenutl cmanodyoe 
CO cMpoKamu KaoKOoll epynnet He bonee 2°. 

Teopema 7. Jaa nb60e0 « (OK o¢<1) u &>0 cytuecmeyem maxce N, 
umo npu n->N Oas ecakott pynkyuu f (x,,..., Xn) U3 Q, MooeHO Nocmpoumo 
KONMAKMHYIO CXEMY C 4UCNOM KONMaKMOB, HE npesocxodauum (3 + 2) 2” / n. 

liz Teopempl 7 u us (°) HeMocpeCTBeHHO BbITeKalOoT Be TeOpeMbI. 

Teopema 8. J[aa sw6oz20 uneapuanmuoeo Kaacca Qs, OAA KOMOpoZO 
O<s<l, umeem mecmo Le, (n)~>2"/n. 

Teopema 9. J[2a s2w60e0 uneapuanmHoeo Kaacca Q; umeem mecmo 
coomHowenue lim (Le, (n)/Lp,(n)) =o. 

n->CoO 

Tleppoe npejiorxKenve CBHJeTeIbCTBYeT O HaJIMYMM ACHMIMTOTHK J\Is KOHTH- 
HyaJIbHOrO CeMeHCTBa KJIaCCOB Q,; BTOpoe jlaeT MpeycTaBsIeHue O CpaBHUTeJb- 
HOM CJIOXKHOCTH CXeM, peaJIM3YIOIWHX CbyHKIMM v3 KIaccoB Q, Hu Ps, UM ABAeTCA 
O6oOmleHHeM pe3yubTatTa U3 (°). 

6. Tenepb BepHemca kK BOMpocy pelieHia ccbopMysmpoBaHHoli Bi. | saqaun 
B Klacce [paBHJIbHbIX aJIrOpuTMoB. Omnupascb Ha TeopembI 3 Hu Q, mO- 
myqaem: 

Teopema 10.3amoxanue M° mxoocecmea M° omxocumeacno onepauutt 
1,2 u 3, exodawux 6 onpedenenue uneapuanmNoeo Kaacca, ecmo Py, m. e. 
r0depocum ece ddynkyuu us Po. 

Teopema 11. Beskuli npasuronolt anzopumm, cmposiuut mAoocecméo 
M°, cmpoum ece dynkyuu us Pz, UAbLMU CADBAMU, 9INOM AA2opumMM sBAREMCA 
1epebopom @ecex qyrKkyutt us Po. 

_ 7. Cpapnupaa o6a noxojja, Mbl BUAMM, YTO, C OAHOM CTOPOHEI, 3aqaya 
yemlaeTCA BeCbMa MmpocTo, HO C BeposTHOCTbIO 1, MpH ApyroM toAxoye AA 
DeleHHA HeEOOXOUM MepeGop Bcex PyHKUMH us Py. TocKombKy oObem MepeOopa 


yacter Kak 2°, TO Mbl CTaJIKHBaeMCA C HeMpPeOAONMMBIMM MpakTH4eCKHMH 
~pyaHoctamu. Ilostomy Takoro pola 3ayaun culeqyeT CUMTATh NIOXO MOCcTaB- 
ICHHBIMH. 

8B 3axmiovenve oTMeTHM, YTO NOMyYeHHbIi pesybTaT MOXKeT ObITb JerKo. 
jepeHeceH Ha [pyre TuMbI CXeM (HaNpHMep 9JICKTPOHHBIe). THM OH TpHoOpe- 
‘aeT OOnlee 3HaveHve JIA KHOePHETHKH. 


Matematuyeckuit uuctuTyT uM. B. A. CTekuioBa Hoctynui0 
Akaylemuu Hayk CCCP 5 VIII 1958 
IMTHPOBAHHAA JIMTEPATYPA 


Cy asBue il anos, JAH, 119, Ne 1 (1958). ? C.E. Shannon, Bell Syst. Techn. 
|, 28, Ne i (1949). °C. B. f@GaoncK uA, Mate. cOopH., 30 (72), Ne 2 (1952). 
C.B. A6no0ucKkuii, Tp. 3-ro Beecowsn. matem. cbesqa, 2, 1956. OCB. ONO H- 
K u fi, Yer. mate. nayx, 12, 6 (78) (1957). °O.B. JLy manos, JLAH, 103, Ne 4 (1955). 
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Jloxxayo AkayeMun Hayk CCCP 
1959. Tom 124, Ni 4 


MEXAHHKA 


C. C. PPHFOPAH, A. Fr. COKOJIOB u 10. WH. CNACHBYXOB 


O MOJEJIMPOBAHHHM JBYDKEHHA MACCHBHOTO TBEPJOrO TEJIA | 
nO JEMCTBHEM YJAPHOMZBOJIHbI | 


(IIpedcmaeneno axademuxom JI. H. Cedogoim 8 VIIIZ1958) 


1. [pu HeKOTOpbIX YCIOBHAX B3PbIBHaA BOJIHA MOXKET, HeIOCPeACTBEHHO He | 
paspyllad TBepforo Tela, 3HAYMTebHO MepeMeCTHTb eFO, MOMOPOCHTb, OMpO- | 
KUHYTb HT. I. Teoperuueckoe HCCeOBaHWe STHX ABJICHHM MpeACTaBJIAeT 3Ha- | 
YMTeIbHBIe MaTeMaTHYecKHe TPyAHOCTH, 4YTO MpHBOAHT K HeOOXOMMMOCTH HX | 
U3YYCHUA OMbITHBIM MyTeM Ha Molex. B KHure (*) paccMOTpeH BOmpoc O eH 
CTBHM B3PbIBHOM BOJIHbI Ha TBepoe TeEMO HM JWIA YACTHBIX YCOBMH 3aayn c(Pop-| 
MYJIMPpOBaHO MpaBHJIO MOJeMpOBaHHA, MpesoweHHoe A. B. SenbqoBnuem wi 
IO. B. Xapuronom. 

3iecb MbI JaeM CTpOrHii H NOMHbIN BbIBO, MpaBHJl MOJeIMPpOBaHHA 9THX| 
ABJCHHH, HCHOMbSyA OObIMHbIe MeTOJbI aHaJlu3a pasMepHOcTeli uM TEOPHH TOLO-| 
Oun (*), a TakxKe cleluduyeckylo CHTyallulo paccMaTpHBaeMol ganaun, OTME-| 
yenuyio A. B. 3enpyoBuyem (1) u cocTosulyio B TOM, 4TO IIpH BO3elCTBHH 
B3PbIBHOH BOJIHbl Ha MaCCHBHOe TeIO MocieqHee He yCMeBaeT 3HAaYHTeJIbHC 
C{MeCTHTbCA 3a BPeMA, B TeYeHHe KOTOPOrO Ha Hero JelicTByeT BoMHa. Mojemu- 
poBaHue MO 3THM NpaBHlaM CpaBHHTeIbHO JIerKO MOKeT ObITb NpakTHueCKH 
peasIu30BaHo. 

PaccmoTpeHue yCOBHH NOLOOuA WIA 3alayu O BO3ACHCTBHH B3PbIBHbIX BOJIE 
Ha TBepfble TejlacC YYCTOM BO3MOXKHOFO HX ABHAXCHHA MO MOBeEPXHOCTH FpyHTa, 
NO BO3yXy, BHEAPeHHA B IpyHT, HX WepOpMupoBaHHA H Pa3spyUIeHHA IpHBOLHT, 
BOOOWLe FOBOPA, K 3aKJIIOUCHHIO O HEBOSMOXKHOCTH MOJCHPOBaHHA 3TOTO COXK- 
Horo sBleHHaA. B HeKOTOPbIX OFpaHHYeHHbIX Cy4aAX MOJeIMpOBaHHe MOXKH 
MPOW3BeCcTH NyTeM HCKYCCTBCHHOFO H3MCHCHHA YCKOPCHHA CHJIbI TAXKeCTH Hal 
-CNeMHaIbHBIX ycTpolicTBax (°*). 

Ecam OMHako, OPpaHM4HTbes CTyyaeM, KOra TBepqoe Teo MpH JelicTBuHl 
Ha HeFO BOJIHbI BekeT CeOA Kak aOCOJIOTHO TBepoe, T. e. HebopMupyercsa mauo, 
HM ABJIACTCA QOCTATOYHO MACCHBHBbIM, TO MOJeJIHPOBaHHe CTAHOBHTCA BO3MOKHBIM.,| 
B 9Tom cyly¥ae, mpeneOperad BAMAHHEM BASKOCTH, TeMMOMpOBOAHOCTH UH mpo+ 
4UX BTOPOCTeNeHHDIX (akTOPOB, YCTaHaBJIMBaeM, YTO CHCTeMa TapaMeTpoB 
ONPeNCNAIONLUX ABJICHHe, COCTOHT 43: 1) Po, eo, Y — XapakTepucTHK HeBO3My- 
WleHHOrO Bosqyxa; 2) E, m, d — 9Heprun, maccbl u XapakTepHoro pa3sMepai 
sapaa BB; 3) paccToAHUsA OT 3apaqa Yo Tena R wu npounx muHelinDIx pa3MepoB | 
XaPaKTePH3YIONLHX TeOMeTPHYeCKyIO OOCTAHOBKY ABJeHHA (pembed NoBepxHoO4 
cTu rpyuta u T. .); 4) f — Koaputuenta tpexua Tena o rpyuT; 5) M, D, A] 
B, C —maccbl, XapakTepHoro pa3Mepa UM WlaBHbIX MOMeHTOB MHepwHH Tela! 
6) g — ycKopeHua cual TaxKECTH; 7) pry, Srp — IWIOTHOCTH TpyHTa wu Hanpa 
*KCHUA, XAPAaKTePH3yIOULErO CFO MPOYHOCTh, H, BO3MOXHO, HeKOTOpBIX Gespas4 
MEPHBIX HapaMeTPoB, XapakTepu3yiollMx TpyHT; 8) v — cKopocTu, KoTOpyK] 
HMeJ1IO TeJIO B MOMCHT CTOJIKHOBCHHA C BOJIHOI. 

Ec Teo WocraTouHo MaccHBHO Hu He ycileBaeT 3aMeTHO CMeCTHTLCA Bd} 
BpeMA JeHCTBUA Ha HeFO BOHEI (BOSLYIHON H, BOSMOXKHO, FpyHTOBOH), a Taki 
*KE Mala CKOPOCTh V 0 CpaBHeHHIO CO CKOPOCTHIO BOJIHEI, TO pacnpeseneHué 
AABIICHAA MO MOBEPXHOCTH Tela Py MOXHO CYMTATh HE 3aBHCALLUM OT 3aKOHé 
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ABHXKCHUA Tesla, HO 3aBHCAULHM OT CbopMbI WH Pa3MepOB Tela, T. €. MOXKEM Ha- 
MNUCaTb 


ES PT Seas Boe Lae Piva prycEs a paloye, d: 
Pr Po \D yy IR rae Dye Ogio 1 Po)” Po 


(1) 
Tlostomy wMnyibc, BocnpHHuMaembrit Tenom Bo BpeMA JeHCTBHA BOJHEI, Mp 


YCHOBHH, YTO MMITyJIbCOM OT CHJIbI TpeHH O TpyHT B TeyeHHe aTOrTO BpeMeHH 
-MOXHO TipeneOpeub, Jaetca cbopmyvioii 


x," Dott aeel) E len Ga nh ar) 


—— is) m d D ? r 
J=V PupoD RU (ass ees Es Bo TE, AE) (2) 


a MMMYJIbCHBHbIM MOMeHT cbopMy.Ioli 


A aa E m do =D ° 5 
ae 0, D3R a eee ean aee| 
V Popo bs Por CoRR RY” 1 Po * Py /” (3) 
rye I, K — Oe3spasmepuple BekTopni. 
B pesyabTate BosjelcTBUA BOJHBI Ha TeO TOCJe_Hee MpHOOperaer cKOpoCTb 
IeHTpa Macc 


wt Vp.o8 D* 


HM MIHOBeHHY!IO YIJIOBYIO CKOpOCTb 


mrs 
Poe) DR 
0) = —=2 
Q Me, K, (5) 
rye Cy— OespasMepHoe 4YCJIO, CBA3AHHOe C MOMCHTOM HHepmH Tesla OTHOCH- 
TeJIbHO HallpaBsleHuA BekTopa K. Ecuim Vo He O4eHb BeJMKO (TeJIO MaCCHBHO), 
TO COMPOTHBJIeHHeM BO3yxa J[BH2KCHHIO TeJIa MOXKHO MpeHeOpeyb, U JasibHeH- 


wee JBH2KeHMe Tela OyfeT OMPeeMATHCA CHCTeEMOM MapaMeTPOB Vo, V, @, M, 
D, A, B,C, f, g, t ((— Bpemsa), T. e. MOxeM HanMCaTb JIA 3aKOHa JBYxKe- 
HUA Tela 


fe A B G j Uo — (6) 
Uy’ 0)’ MD#? MD*’ MDI’ |’ Da,’ ~ 2} 


t u A B C v Dare 
ay = 04 (SE — Tn: DS Sages fr) @=1,2, 3) (7) 
Pe Ty. m— PaAWyc-BeKTOp IeHTpa Macc; a; — YIVJIbl, ONpeeismoulMe BpallleHne 
Tela BOKpyr WeHTpa Macc. 

Orctoya nomyyaem culeqyioulve MpaBsla MOje/MpOBaHHs: Aa nNo_oOuA Ha- 
TYPbl HW MOJeM JOMKHbI ObITb TeEOMeTPHYeCKH MOJOOHBIMH BCe TeOMeTpHyecKHe 
XapaKTepMCTHKH SABJICHHs i OJMHAKOBbIMH COOTBETCTBYIOUMe Oe3spa3sMepHble 
aprymentb! (byHKuni I, K, F, «;. Ouesuquo, mpaBiJia MofeIMpoBanus 3apsja BB 
orciogqa moyyarotca oOprmuHbimu (cm. (1)). [lockoubKy OObIuHO MojemMpoBaHHe 
YAOOHO MIpOv3BOAUTb B TOM 2Ke BOSyxe, C TEM Ke FPYHTOM HM Mp OJHOM U 
TOM Ke g, YCTAHOBJIeHHbIe MpaBusla TpeOyIoT JIMb, YTOOb! y MOfesM HM HaTyp- 
Horo Tela COBMayaiM Gespa3sMepuble rlaBHbl€e MOMCHTbI HHePIHH HW BbIMOJIHAJIMCb 


COOTHOLMeHHA 


De De Van 
D e ; r 
un — bu Vz , Oy = Uy / ee Upon = Vom | D.° (8) 


M 


My = My (Pay wa p2D, = p'D, (9) 
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‘yocTb Tela), YTO COBMayaeT C yCOBHeM A. B. SembxoBnya 
(o\— cpeqHAA MIOTHOCTS Teva), 
: eCb elle yCJIOBHeM COXpaHeHHA 
IO. B. Xapuroua ('). Ono MonomHaeTcA 37 
HARE BHbIX MOMe€HTOB MHeplnu. HerpyiHo 
MoeiMpoBaHHH Oespa3sMepHbIx Tula 
ae To Te Ke NpaBusia MOJeIMpOBaHHA COxXpaHAIOTCA HM AA Cyyan 
een UaJIbHbIM HMIMyJIbC OT yYapHOU BOJI- 
OUCH TAKeJbIX (MACCHBHbIX) Te, Kora Hava 
JIbCOM OT CHuIbl TpeHua. Takum oOpa- 
Hbi YPaBHOBeCLIMBaeTCA HavaJIbHbIM HMILY: 

3 BO JIA MOJeIMpOBaHHA BeCbMa ILIH- 
30M, Mbl BAUM, 4¥TO ycloBHe (9) clipaBesiu suomi 
pokoro Kslacca JBYxKeHHM TBepLoro Tea Mp MMITyJIbCHBHOM Ii aie 
HefO B3PbIBHOM BOJHbI, a He TOJbKO MIA TeX YaCTHBIX BHXOB ABWKCHHA, 7 

1 
KOTOPBIX OHO BbIBeeHO B (’). 

2. B page cayuaes MpescraBider MHTepec H OKASbIBACTCH BOSMOXKHDIM CII€ 
UMaIbHbii BU, MOemMpOBaHMA, XapaKTepH3yIOUlMHCA TeM, 4TO Ha MOI 
ABJICHHA H3MCHAIOTCA TONbKO Ppa3MepbI Tela HM pacmpeyesweHHe MaCCbIB HEM, HU 
jlenaeTca 9TO TaK, UTO JIHOO 3aBHCHMOCTb CMelLeHHA WeHTpa Macc Tea OT Bp 
MeHH Ha MOJeM HW Ha HaType OKa3bIBal0TCA TOXKeCTBeCHHBIMH (a He MOXOOHEIMH!), 
M60 TOXKJECTBEHHDIMH OKa3bIBaIOTCA 3aKOHbI BpallleHuA Tela OKOMO WeHTpa 
Macc Ha Molemu H Ha HaType. Ecau ciesaTb mpeqnonoxeHue O TOM, 4TO B (2) 
u (3) lu K ue sasucart or D/R, 7. €. pu NOL0OHOM H3MeHeHHH TOJIbKO PasMepoB 
Tella, HO COXpaHeHHH B3PbIBHOM BOJIHbI HM MpOUHX YCAOBMH, HMITYJIbC OT BOSKeH- 
CTBHA BOJHBI Ha TeIO MPOMOpUMOHaeH KBapaTy pasMepa Tesla, a HMMYJIbCHB- 
~ apili MoMeHT — kyOy (3TO mpemmouOxKeHHve KaxKeTCA MOCTATOYHO ECTeCTBEHHEIM), 
TO B cyyae, KOrfa Teo ABHxKeTCA O€3 KOHTAKTa C TpyHTOM, MO?KHO MOJeVIH- 
POBaTb ABJICHHe, COXPaHAA BCIO OOCTAHOBKY H MCHA TOJIbKO Te/IO, Tak, YTOOBI 
3aKOH JBYOXKCHHA WeHTpa Macc MOfleM COBMaal C TAKOBBIM JIA HaTyPbI HIM 
COBMalaid 3aKOHbI BpallleHHA MOMeM MW HATYPbI OKOJIO WeHTpa Macc. B nepBoM 
clydae, KaK MOXKHO MOKa3aTb, IIpHBeKad ypaBHeHHA CBOOOAHOrO JBHKeHUA 
Tela, 9TO JOCTHaeTCH MyTeM COXPaHeHHA HEH3MeHHBIM Up, T. €. IPH YCOBHH 


D 2 De 
BO BTOPOM — MIyT€M COXPaHeHHA Wo, T. €. APH YCuIOBHH 
D D 5 
My = My —— WIM oy = 9; |, 11 
H M Dy, Pu M dD, ( ) 


M COXPaHeHHA OMMHAKOBbIMH Oespa3MePHEIX TIaBHbIX MOMEHTOB HHepILHH. 

Takoro poja MOfeIMpOBaHHA, KOTOPbI€e MOXKHO Ha3BaTb H3OXPOHHBIMH, 
B He€KOTOPbIX CJLyYYaAX MOFyT OKa3aTbCA MOe3HbIMH. 

[locraBJleHHbIe HaMH CrellHaIbHbIe OMbITLI C WapaMH U3 Pa3HbIX MaTepHaJloB 
M Pa3sMepoB, MOMBepraBliHXCA BOSJEHCTBHIO YaPHbIX BOJIH B yapHol Tpy6e, 
MOKa3a/IM, BO-NepBbIX, YTO MpenomoxwKeHHe OO HMMYIbCHBHOCTH BO3eHCTBHA 
BOJIHbI Ha TeJIO BbINOJIHACTCA BeECbMa XOPOIO, HOO NOCcTe MpOXOx*KJeHNA BOJHBI 
Wapbl ABUTaIHCb C CTPOrO MOCTOAHHOM CKOPOCTbIO; BO-BTOPbIX, 4TO BBIMOI- 
HACTCA TAKKE MPeMMOMOMKeHHE, H3 KOTOPOFO BBIILe MbI BbIBeJIH BOSMOMKHOCTh H 
MpaBHia H3OXPOHHOTO MOJeIMpOBaHHA, HOO Wapbl C OMHAKOBbIM 3Ha4eHHeM 
oD, MOABEPrHyTIe BOSMCHCTBHIO ONHOH HM TOM 2Ke yapHOl BOHBI, WBurasmHcb 
C OMMHAKOBON MOCTOAHHOH CKOpOcTHiO. 

B 3aksl0ueHHe Tomb3yeMca cCy4aeM BbIPasHTb UCKPeHHIol0 OylarowapHoctTs 


JI. WU. Cegosy 3a o6cyxgenne padorst u M. A. CajoscKomy 3a mocTaHoBKy 
saflauu WM COJeHCTBHe B ee BBITIOMHeHHH. 


MockoscknHit rocyapcTBeHHblit YHUBepCcHnTer Ioctynuao 
uM. M. B. Jlomonocosa 20 VI 1958 


UMTHPOBAHHASA JIMTEPATYPA 
+A. B. Seapxonaua TeopuaA yiapHEIX BOH HM BBeqeHHe B ra3soquHaMUKy, V3 

, > HK . 

fu CCCP, 1946. 2 J]. M. Cejos, Merton noxo6usa u Pa3sMepHOCTH B MeXaHHke, M. 1957 
ake HM, Ioxposckud, HW. C: Oe 2opos, LUentpo6exxuoe mogenupopanne, M 
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Jokuanp Akanemun nHayK CCCP 
1959. Tom 124, Ni 4 


PHERPOMEXAHHKA 
B. 1]. KOPOBEMHMKOB u E. B. PASAHOB 


O PEWIEHHAX YPABHEHYM MATHUTHOM FASOAWHAMUKN 
MPH HYJIEBOM FPAAWEHTE TEMMEPATYPDbI 


({Tpedcmasaeno axademuxom JI. H. Cedosum 11 VIII 1958) 


Ecum lpeqnouiaratb, 4YTO pu ABH2KeHHM Taga (Ia3MbI B yYCOBUAX THApomH- 
HAMHYCCKOTO MPHOJMKeHHA) MPOMCXOMUMT CHJbHbIit TenOOOMeH MexKIy YacTH- 
Jamu, TO yCloBHe afMaOaTHUHOCTH ABHXKeCHHA MOXKET He BHINOTHATECA. Bmecto 
STOFO YCOBUA MIs ONMCAHUA MpolleccoB, CBASAHHbIX C BbICOKHMH TeMIepary- 
PaMH MH HHTeCHCHBHbIM TellJOOOMeHOM, MOXKHO MpeMOO*KUTb, YTO B OOacTH 
(BHXKeHHA rasa TeMMepaTypa He 3aBHCHT OT reOMeTPHUeCKON KOOPAMHATHI, a 3a- 
3HCHT TOJIbKO OT BpeMeHH, T. e. T = T(t). 

PaccMOTpHM OJHOMePHbIe JBHXKCHUA IIEKTPOMPOBOAHOTO COBepmIeHHOrO Ta- 
3a C WHIMHAPHYeCKHMH HW NVIOCKMMH BosHaMH. ITpoBpogqumocrh ra3a 6ecKoHeuHa, 
3A3KOCTb He yunTpiBaeTcd. MarHutTHoe nose lepmeH.uKyIApPHO TpaeKTopusam 
qacTHIL ra3a. 

B WHsIMHApNuecKOM CJTy¥ae MarHUTHble CHOBLIe JMHHM MOry? ObITb MpAMBI- 
MM, WapaJIeIbHbIMM OCH CHMMeTPHH, KOHICHTPHYeCKHMH OKPYy2KHOCTAMH C 
JeHTPpaMH Ha OCH CHMMeTPHH HJM BMHTOBbIMH JIMHHAMH. 

YpaBHeHuA J[BYXKeHHA MOXKHO 3alucaTb B Buse 


ra) 2(v—1)hA 
eee = oF [Pp (v—1)he + Az] — ; a 
Sf ig LAI ar tg ee 
5 = —ela to 1) |, (1) 
dy hy Bp PN Z| , 
lees alla oak OL? 


ye h,= H? / 8x; hor He / 8x; f (t) — Hexoropas (pyHkiM”A Bpemeun,; H,— KOM- 
JOHCHTA BEKTOPa Halps2KeHHOCTH MO OCH Z; H,—tTpaHcBepCabHasl  KOMMIOHeHTa 
eKTOpa HanpsAxkeHHocTH; v = 1, 2 CcOOTBeTCTREHHO JIA Cily4¥aeB MIOCKOH WM IH- 
IMHIPHYeCKO CHMMeTpHH; B Cyyae BuHTOBOrO Non Hz,——0, H,-0. Octanp- 
ible OOO3SHAYCHHA OOMLeNpHHATHI. 

HetpyyqHo yOeluTbes, 4TO mpH 


ee) 9 
Le pete) (2) 
wucTeMa ypaBHeHui (1) uMeeT Cue yIOulWe YacTHble pelleHnHA. 
1) p =P Our, fa By, 


Tei i [es = pr @)| un”, Ag = “8 [és NEE - P|. 


@ynkuua P,(é) cBagaHa c P (€) 3aBHCHMOCTbIO P,=tP, &§= r/y—aa- 


.aHKeBa KOOP/MHAaTA. 
CBa3b Mexyy u(t) w w(t) wMeeT BHI: 


npa y= wu = Ry, 
npu v=2 u hy#0 (2)? = 2kg In + Re, 
mph yv=2 4 A,= poresihg: 


4* St 


, — ad U , —-2y pss 
u @) yi, p= hiees 2=([Foe— oP il ti Clr 7, Ne Cped? 


2k 
Chee ei aaa 
3) Iyer v = 2 4, Aa MpocrorHl, h, = 0 (mMoxuno noviaratb hz # 0). 
r2 


ay fk, te= L[tu—b © P’+2eP—ha( >—2P:)} 


A) == 
(u’)? == 2Ris In [2 -+ Ria’ 
0= 5 e788" On (3) 
4 318s —B152 sy 4 
6) he = 7 [ba + apr e 6 (e+ 5), (ay 
p= F'(t)up, (5) 


(ae = 2 [Bo Inw + 26, F (t) + $5]. 


BRCCE hig KareessRiay OL) O07 O38 P15 Bz — MPOWSBOJIbHbIe mlocTosHubie; P(E) — mpo- 
V3BOJIbHaa (pyHkuMA oT &; F(t) = \ (t)u—tdu. B peutenuu 36) f (¢) — 1 ons- 
BO/IbHad (PPYHKUMA BpeMeHH. . 

Pewienve ypaBHeHHit MarHHTHOH TasOqMHaMUKH JIA OHOMepHbIX aqvaOaTH4eC- 
KUX J[BYXKeHHH MPH 3aBHCHMOCTH CKOpocTH v oT fr Ht nO dopmyvie (2) mMouy- 
yeHo wu uccuIegopaHo A. T. KysukoscKu ('). 

TlotyueHHble 3@Cb PeWICHHA MOKHO HCIOJIb30BaTb JIA MOCTPOeHHA pellle- 
HHA C yJlapHbIMH BOJIHaMH. OcoOeHHO MpOCTO STO CJelaTb B caryuae 36). 

Ucnomb3yaA ycJIOBMA Ha YapHOH BOJIHe, PpaCMpocTpaHsAioulelica CO CKOpo- 
CTbIO C MO NOKOAMLeEMYCA Ta3sy C NMepeMeHHOH MJIOTHOCTbIO 9; (F), 


2 
es hee Py eens! 
c= cyt Pe = ts 


ie > Ps=Pitpta(C—v), pp’ =pthy 


B (bopMyvibI (2) — (5), nowyyaeM JJIdt HaxXOMKeHHA 3aKOHa J[BMKEHHA YapHoii 
BOJIHbI YpaBHeHHe 


SiBo a27.2 . ola des 
_ q I Bs eas. ee 
hota fate ee nee + OT. 6 
[Ipu 9TOM 3aBHCHMOCTb F’ jlomKHa MMeTb BHI 
r_ & /d\? sdre * Ay rages 
Fl = n (az) (aa 2) + Poe dp \2 31 o 
as (1-8 7) 
2 


Cuvtasa y H3BecTHOH (byHkimell OT re u3 (6), HaxOyMM HauambHOe pacnpeyeute- 
HH€ MJIOTHOCTH, KOTOpoe OOecTIeuHMBaeT yAOBJeTBOpeHHe yCJIOBHii Ha YyqapHOti 
BOJHE: 


SaMeTHM, 4TO B TeYeHHAX MOAOOHOTO THNA OGBIHHOE yCJIOBHe COxpaHeHHa 


SHeEPrHH IIpH Mepexoye yepes yapHylo BONY, BOOOUIe roBOps, He BbINOTHAeTCA 
(CM., Hampymep, (2)). 


Marematuuecknii HHCTHTyT uM. B. A. CTekmosa Tloerynu10 
Axaylemuu HayK CCCP} 25 VII 1958 


UMTHPOBAHHAA JIATEPATYPA 


_ *A.T. Kyawkosckul, JAH, 114, M5 (1957). “10s Can 2) bik OnBe 
" UW. Taraunos, IIpuxa. matem. u mex., 20, B. 4 (1956). 
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Hoxaane Akanemun Hayk CCCP 
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ACTPOHOMHA 


3. K. BIOTHEP 
O AMCCHNAUMH BOJOPOJA W3 ATMOCO%EP MJIAHET 


(ITpedcmaeaeno axademuxom B. I. Pecenxoeeim 8 VIII 1958) 


Orxppitve MettHesom (') KoueOaTebHO-BpallaTebHbIX Momoc rHpoKcuna 
B Cle€kTpe CBeYeHHA HOUHOTO HeOa ykKa3alO Ha HaIMUNe AUCCOWMAaLMH BOAAHbIX 
MapOB B BePXHHX CJIOAX 3eMHOH aTMocieppl. KonwexTpalun atomapHoro Bo- 
Woposa OWeHHBaeTCA MO H3MePeCHHOH HHTeCHCHBHOCTH cCBe4yeHHA OH B 10!9 ey -3 
Ha Bpicote 80 KM (*, *); K ToH 2Ke BeIMYHHE MPHBOAHT pPa360p BCeEBO3MOXKHbIX 
XMMHUYCCKHX PeaKUMH, MPOMCXOAAMLMX NOM elicrBueM CO/IHeYHOrO u3yNeHHA 
B aTMOCchepe M3 a30Ta, KHCOpoOsa u BOAAHOrO Napa (*). Hac uHTepecyer Bonpoc 
O pa3Mepe MOTepH BOAbI MlaHeTOH. 

Bpicoty CoA, B KOTOPOM MpoucxogNT coToLNccomMaluA BOMb, H CpemHee 
GUCIO pacnaaroulMXcCA B eMHHWLy BpemeHu Movekyl H,O HeTpyqHO OWeHHTE 
10 HMEIOULHMCA B HacTOALee BPeCMA JaHHbIM. ; 

MuTeHcuBHOCTb COsIHeYHOrO H3syYeHHA B OONacTH 1860 — 1430 A, Kortopaa 
davOoyiee CyulecTBeHHa AVIA POTOAMCCOMMALMM BOAANOrO Napa, MOXKHO annpoKcu- 
MHpOBaTb KpHBOH IlnaHKa Jin a6comoTHO YepHOrO Tela c Temnepatypoii 
4500° (°). Mcnomb3ya SKCNepHMeHTaJIbHbIe SHaYeHHA CeYeHHA NOPOWLeHHA 
qian H,O (°), nonyyaem, 4TO NOHad BepOATHOCTh (hoTopacnaya MOJeKYJIbI 
H.O na rpanutie semHoi aTmocdeppr Da coctaBuineT 2,5-10-cex—!. 

Ecum Obl OCHOBHbIM MOrJIOTHTeeEM COJIHEYHOH SHEpruH B HHTepBale 1860 — 
1430 A 6bina Boga, TO pH JOCTaTOUHO GOJIbLIOM COfep>KaHHH ee MapoB B aT- 
foccpepe STO MpHBesio Obl K coTopacnayy 10% yacTrun Haq 1 cm? B 1 cex. Ta- 
oro 6ombuworo uHcMa cpoTopacnagqoB P 3eMHOH aTmoccpepe He Ha6Ouofaercs, 
‘aK KaK B HHKHHX CuIOAX Og» CHJIbHO MorollaeT usyyeHHe 1860 — 1430 A, a 
} BEPXHHX CJIOAX OTHOCHTesbHOe COfep2xKaHHe MapoB He NpeBblliaeT 2-10-5 or 
IOMHOTO YHCa YACTHIL BCVIeACTBHe HaJIMYHA TeMMepaTypHOrO MHHHMyMa Ha BBbI- 
oTe 16—20 xm (*). 

Pasupie aptTopbi (& 2°) nosmyyalor pa3JIHUHbIe H3MeHeHHA KOHIeHTpallHA Oz 
-BbICOTOM BbIe 80 KM, rye Os AUCColMupyeT Ha aTOMbI, B 3aBHCHMOCTH OT HC- 
OUIb8YeMbIX IPH pacueTe MexaHH3MOB peKOMOHHAaLIHH. Oguako JlerkKO BHJeTb, 
TO IIpH JO6OM 3akoHe pacmpeyeienuAt Op, BbIILIe (80 KM H3JiyyeHHe MHTepBaJia 
760 — 1430 A, Ha KoTOpblii MpHxOAHTCA CHJIbHbIM KOHTHHYYM Il ymana — Pys- 
e (11,12), normomjaeTCA MOJIHOCTLIO, a H3JIyYeHHe MHTepBala ee =a hie0 As 
qe cpequnit KosdibuuveHT norsomenua O, MOXKHO OLeHHTb B er Saris 43- 
epenuam (2%) c B monocax Lymana — Pynre, MpoHhkaeT JO MIyOHHbI a B 
TMocibepy, MpakTHyecKH He Morsoulasich. CHJIbHOe NOrwOULeHHe pi moocax ae 
aHa — Pynre naunnaetca oT 70 KM, Te OHO MpHBOAHT K OOpasoBaHHlo s 
JleOBaTeNbHO, CboTopacna, BOI MPOHCXOAMT TlaBHbIM o6pa30M, B CJl0e OT 
> 80 KM BbICOTHI Nog JelicrBHem u3tyyeHusA oT 1860 Jo 1760 As OP Be- 
ATHOCTb cpoTopacnaya Ha BpICoTe 70 KM COCTaBJIAeT OKOO 3-10-8 cex—1, Ha 
cote 80 km 4-10-7 cex-1. Tak Kak Takoe BpeMA OrKMaHHA cpoTropacnaya, 
-BHMMOMY, IipeBbiiiaeT BpeMA, HeOOXOJMMOe AVIA KOHBCKTHBHOPO TMe€PeMe ine 

HO CUHTaTb, ITO HasMUMe oToAUc- 
AHA ATMOC(PepbI Ha ITHX BbICOTAX, TO MO?K , 


IHaIMH He HapyuiaeT paBHomepHoro paclipeyeseHHs WaCTHI H,O no spicote 
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i 1’ ropacnayos HO B 4 cexk. 
(40-> or nmomHOH KOHI[CHTpalu) MU OWeHHTh YWCO PoTop mi 


HepaBelicCTBaMH 
8 9 ey—2 —1 
5-408 cm—2 cex—1 < N < 2-10" cm cex™. 


Ecuim MbI, HCXOJs1 V3 HSBECTHOM KOBLEHTpPallW M49 AaTOMapHOroO BOLOPOME 
na BbIcoTe 80 KM, BBIUHCJIMM CKOpOCTb ero yuccumatun F mo tpopmyvie ("*) 


a 


: | 

9 C2 
Vac P eet —2.ceK— d| 
eye ee E sa cM—2+cek—! , ( 


rye C, =Y 2kT/m; Crp = 1,1 -10® cm/ceK; ‘ya — KOHMeHTpallnsd aTOMapHOO| 
BoqoOpoyla Ha HWKHeH PpaHuile Cylos MuCcHMalHn (oxoio 300 KM), To nowryaHM| 
F, npespuuarouryio N npw soObix paSyMHbIX NpeAMOMO*KeHHAX O BbICOTE rpa-| 
HHIUbI, Pe HauwHaeTcA Wudppy3sHOHHOe paseJieHve Tasos. | 

Herpyzuo moKasaTb, uTo yueT yMeHbuleHua F BcweqCTBHe nore UTO ObI- 
CTPble YACTHIILI MOKHaloT Tas M B CTOJIKHOBCHHAX He yuacTBytioT (™), He Mo- 
*KeT YCTPaHHTb STOFO HECOOTBeTCTBUA. CyleOBaTeJIbHO, OCTaeTCA MpeNOsO2%KHTB, 
4TO OT CUO, Te MPOMCXOAMT YNCCOIMMAMA BOAbI, BBePX HanpaBssercs Tup-' 
(by3HOHRBI MOTOK aTOMapHOrO BO,Opoa So, CYWECTBEHHO BJIMAIOMIM Ha pac-| 
Mpey[esienve aTOMAapHOrO BOYOPOAa MO BbICOTE 1, (/). ; ] 

Ecam KWHeTHUecKad TeMNepaTypa YaCTHIL JIMHeHHO BOspacTaeT C BBICOTOI| 
ot h=0 (ypopenb cporoquccounanuun) Wo h=h, (HWKHAA rpaHHua cmoa yuc- 
cunalu), TO pacmpeyesieHne “acTH, JerKOH npHMecn 7, (f) npu HasMuHN Ha- 
MpaBseHHOrO BBepX MocTOAHHOrO MOTOKa Sy HMeeT BU (1°) 


rz (5) = Nyy exp |- (7 + 8+ 2 ¢| oe 


SoHo { oe 7 464 ale — exp Bena , 
aire (i, )¢| | 
re C= Ing; H = =H, + bh; Hy= =; D = D, exp [(4+8) €] —| 


KosppulneHT Audpysun; m —cpeyHAA Macca yacTHI, B aTMOCdepe; « — KOr-| 
culnenT TepMoguddpysun. 

Hallem curyuae m,/n< 1, % Maso, uw 4YneHOM a8 MoxKHO MpeneOpeyb 0 
cpaBHeHuto c B. [lomyuennaa Hamu oleHKa ucla (poTopacnayop N eme HH-| 
wero He TOBOpHT O Be/IMYHHE NoTOKa atoMos H BBepx. Ilostomy 6yyeM uCKaTD} 
BemMuMHy Sy U3 YCJIOBHA CTalMOHapHocTH: 


F = Sy (2) 
Were Se ae 
So ai Ve Cy za exp} Z 0 \ exp eB Git ) | al 
1 1 | 
Ho H ; 
Do (1—H/Ai— 8) lexp |- (Fe ar 8) Ea | — exp [- ca. (2a) 
ae =z in(t -- Pa) : 


Tye a — paccTosHHe OT Clon tpoToRUccoNMalHn Oo HEOKHeli TpaHulbl COA JC-; 
cunatun. 


Bpeyem o6o3HayeHust 


H 
irc on Doli—zy—B 
C= Ve Cra OP oe |. i o( Ay ), (3) 
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| Besmunna C onpegeseres wepe3 TMapaMerpbl, XapakTepusyroulue culol quccu- 


Naw, TONHO HeM3BeCTHBIe, Bem 
, : MHa Y— 4epe3s XOpOlO u3BeCTHHIe 1 7 
pb! cyIOA cboroquccounanun. : sii 


His (2a) mbt nomyuaem 


hyoY 
ee ee ne 


ee ee 1 ents Se ee Ae ae 
cool -(Eee] onl -(Eva] 


[Ipu B, papuom 0,2 (uro coornercrayer VT o/ i 
my —6 um ¢,—410 u yel oKoOIO 5°/Km), a@ = 220 xm u 


exp[ — 6] /exp |— (F- aE B)tal<s. 


Tfostomy us (popmyvtnt (4) cnegyror ypa TIpeeJIbHBIX CuIyya: 


Sy = 


Y b 
1) <a aidiieedleaal S41; torga 
aes l-(a+8) | 
(amas as ¢ 
ys CHE yt P24 Dare AP cal» 
T. e. noToK Sy npakTvyeckuH He BuUAeT Ha pacnpeyesenue “actu mo BHICOTe 
MW CKOpPOCTh AUCCHNaluM Takad »%Ke, KaK HU B OTCYTCTBHeE TOTOKa; 


x6 ; 
2) ae ee a <1; Tora 


T. €. CKOPOCTb JMCCHIIAaUMH NMOJIHOCTbIO OlpeleuIneTCHA (pH3HUeCKHMA YCJIO BAA- 


MH B CJloe (OTOAMCCOMMAalH. 
B waliem cy1ryuae 


So = Mok; 


¥ 1.1020 aA 
ee Ns Serene ee 


eee pHM?.\e 0 3°4-104-6. 108-250 
Cex |—( 7, +8)* | 


uw mpu Bcex C>10 notox So, a CleqOBaTebHO HW CKOPOCTb AMCCHNMaILMH, AMe- 
1OT BeJMUMHY 


H 
Dey 
Ny o( _— -8) (5) 


Tlocaequad BKOUaeT B CeOA JOBOMbHO XOPOLIO H3BECTHBIC HA BbICOTHI 80 Km 
mapametphi: Hy = 6-10° cm c TouHocTbIO He MeHee 20% (%); NOmHad KOHILeH- 
TpalluA Mo = 4-10!4 c TouHocTbIO He MeHee 7% (”*). Comuenua MO2KET BbISbI- 
BaTb TOJIbKO BeJMUHHA fy), HO JA Hee M3 pa3HbIX cooOpaxkeHHH Mo.Ty- 
yaeTCH OLLCHKA fy) = 10!° cm? (2-4). Papnopechoe 3HayeHHe BeJMUHHEI C mp 
Temnepatype B cjloe yuccunauuu 1500° K cocraBuiaeT 6-10%, a ecam Temmepa- 
typa papya 1000°, to 6-10?. Ecam pacmpeyeenve YacTHIL JIerkKOH TpHMecH No 
BbICOTe B ClOe JMCCHMallMH COOTBeTCTBYeT MOJHOMY Ne€peMelIMBaHUlO Ta30B, TO 
3TO MOXKET YMCHbUIMTb BeMYMHY C Ha MOpsqOK, HO He 6onee. CieqoBaTeb- 


HO, BO BCAKOM culyuae C > 60. 
TlostoMy MbI MO2XKeM OLeHHTb CKOpOCTb AMCCHMalMH 3eMHOrO BOAOpona 


1019.1020 0,75 Pe es 
: ~ cm 2 cek I. 
F = 37408 6-105= 1° 
9 = 

if rloToK cyulecTByeT B TeyeHHe 4-10° ser, To 
poy u3 0,5-10°-1,3-1017 = 
6y BOJbI BHICOTOH B 20 M 
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Ecsm Takouw CTallMOHapHbl 
3TO O3HAUaeT, UTO B MUPOBOE IIPOCTPaHCTBO ylleJI BOAO 
— 65-1075 mosekyJ BOJbI, UTO COOTBETCTBYeT CTO 


Hall KaxKIbIM KB. CaHTHMETPOM 3CMHOH IIOBEPXHOCTH, HJIM OKOJO 1% conepkas 
ulerocad Ha 3eMJIe KOJIMYeCTBa BOJIHI. B To Ke BpeMaA OCBOOOJMJOCb 32880 
MouieKys1 Oz, 4TO COOTBETCTBYeT IIpHMepHO 8-KpaTHOMy KOJMYCCTBY O., HMeI0- 
iemMycsl B HacTosulee BpeMs B aTMocdepe. OrmetTuM, 4TO pee CKOpOocTH 
OKCHalHH 3eMHOM MOBepXHOCTH NO TeoJIOrHYeCKHM OLWeHKaM (18) wmeer TOT 
»ke Mopsyok BemuuMHE (1,5-10° cm cek), 4TO M CKOpocTh ocBoOoxK,eHnHsA 
KucMopota mpH cpoTopacnaye Bosbl. Buvskyio BesMuMHy (2-10°°) qua 4ucwa 
OcBOOO2XKalOUUXCA pH (OTOAUCCOMMaLHU BOJbI MOJeKy Oy MoMyIH Konnep (#4) 
Ha ocHoBe pacuetos Taprexa u Veucena (”*) KOuMYeCTBa BOAAHBIX NapoB, mud- 
(pYHIMPYIOULUX B eAMHHIY BpeMeHH CHH3y HO BBICOTHI 80 KM. 

K coxkasenulo, stor pacuer (22) HaM Ka?KeTCH HEIIpHMeHUMBIM K aTMoctpepe 
Ha BbicoTax 80 KM, TaK KaK B HeM Mpefnomaraerca, uTo Audpy3va wacTuu B 
HWKHUX CJIOAX MpeoOlaqaeT Haj| KOHBEKTHBHbIMM JBYXKeHHAMM Macc Ta3a, TOr- 
la KaK Ha CaMOM Jleme uMeeT MecTO OOpaTHoe. Ecam npHMeHHTb Halli BbIBO- 
jer K Mapcy, rye, HeECOMHeEHHO, MMeeTCH Bosa (17), TO OleHKa KOJIMYCCTBA KH- 
culoposa B aTMoctpepe, HEOOXOAMMOFO Ait 3aLLHTbI BOAbI OT HHTeHCHBHOrO (POTO- 
pacnayla, mpuBoyuT K Besmunne 107% or KommuecTBa O, B 3emHOH aTmocdepe, 
yTo 61M3KO K Mpesesty, KOTOPbIli NoAMaeTcA CMeKTpocKoMMyecKOMy OOHapyrKe- 
Huto (18,19). TIpw omeHKe HCMOuIb30Baslacb 3aBHCHMOCTb 7 OT BbICOTbI B aTMO- 
ctpepe Mapca, BbluncJieHHat B paOore (7°). IIpa Takom kouMuecTBe KuCOposa 
CKOpocTb ero mocTymexua B aTMocdpepy Mapca 3a cueT choTopacnaya BOjbI 
CTaHOBHTCA PaBHOH CKOpocTH ero MoTepH Ha OKcHAauNIO Vy u Quccunaunto Fy. 
Oueuxu BenuunH Vy, wu Fy mpHBoyaT K BeposATHbIM 3Ha¥eHuaM oT 10° Jo 
10? cm? cex!. TIpu Takoii cKopoctH qboTopacnaya noteps Boybt Mapcom 3a 
1,3-10°? cex. coctapaset oT 0,2 go 20 cm Ha | cm?. 

B 3akmouenne aBTop mpHHocuT riy6oKy!o 6arojyapHocth mpod. B. A. Kpary 
3a Il€CHHbIe€ COBETbI H yKa3aHHs. 


JleHHHrpaycKHH rocyapcTBeHHbIMt MemarormyecKWli HHCTHTYT Tloctynuso 
um. A. H. Tepiena 30 V 1958 
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Hoxzayp Akayemuu nays CCCP 
1959. Tom 124, Ne 1 


MATEMATHYECKAA SH3HKA 
P."M. 3AHJEJIb, 0. C. PbIDKOB u 9. HW. AHJPHAHKHH 


O PACIIPOCTPAHEHHH TEMJIOBOH BOJIHbI, BUIM3KO 
K C®EPHYUECKOU 


(IIpedcmasneno axademuxom B. H. Koxdpambeceim 26 VII 1958) 


BuimaHve MaJIbIX BO3MYIILeHAH Ha pactipoctpanenve cibepHyecKOH TeIlJIOBOH 
BOJIHbI ObIIO PaCCMOTPeHO B pa6ore ('). B qaHHow 3amMeTKe foKa3aHO, 4TO 
CMeKTp COOCTBeHHBIX S3HaYeHH MM COOTBETCTBYIOWIMe COOCTBeHHbIe (byukuan 
MOryT ObiTb HalJeHb! B ABHOM BHJe. 

YpaBHeHve NMpHTOKa Tella Np HeMMHELHOM TeNMONpOBOHOCTH MO2KeT ObITe 
3alMcaHo B Buse 

ON a. lea? (yah) 

ot kit : 
rye W— oObemHasd MJIOTHOCTh 9SHepruH. YoOHO BBecTH (byHKUMIO F = Wie 
KOTOpan YOB/IeTBOpAeT ypaBHeHHIO 


ae =a FV*F aa E(VF)? |. (1) 


Tlyctb B HauaJIbHBIli MOMeHT B TOUKe, MPpHHHMaeMOt 3a HatasliO KOOPAHHAT, 
BbIJeMJIOCb KOMMYeCTBO Tenia Q. PetienHe STO aBTOMOJeIbHOH 3aqayuH ao 
B paOotax (*,°): 


Qh _ 3k k 
; *) 3k+2 2 
F.= (2) Tay —®) 


4 
=f tat), poete =D ( + s)* (3 + ie |: ity “ : =) | = 


Lae /2 


3necb T — ramma-(byHKuuaA. 

CyulecTBeHHO, uTO BOM3H (bpoHTa TemOBol ‘BOMHBI (f= 7 (pH & = &p) 
F,(r, t) uMeeT orpaHvuenHy!o Mpow3sBOAHy!o M0 fF. 

Ilyctb Tenepb pacnpeyenenue TeMMepatypbl 3a (ppOHTOM TeNOBOH BOJHbI 
yMeeT BHI 

FArs Upon) 2g (Cat) a 1c. 8.9, 2), 

rye f Maso lo cpaBHenuto c Fo(r, ¢). B anneitnom npnOumxKeHHn AA (pyHKWMH 
f cormacHo (1) nomy4uHM ypaBHeHHe 


2 
St al vey + FeV + GZ (VFO) VE]. 


Pewienue uuem B BHye (*) 
f(r, 9, ¢, t) = OP © Yn (6 4); 


Y;,— ccpepwueckaa byHkuns. 


“31 
~~ 


C nomompio topMyb (2) nomyyaeM ypaBHeHHe ja ne 


(9) le Bane ee] Hee 


—[6+2(3+5)|¥ =0. (3) 


Ilo (buswyecKoMy CMBICJy peilleHuaA STOrO ypaBHeHHA OJIKHDI ObITh PeryJIAPHbI 
Ha oTpesKe 0 <§ < 6). F | 

Hepapuomepubiii HarpeB UpHBOAUT K MCKPHBJICHHIO (pOHTa TeNJIOBOH BOVIHBI. | 
Cmemenue Ar,Yn(6, ¢) (PpoHTa BOJHb! HaxXOAUTCA U3 YCJIOBMA (Fo +f). == 
rye ¢— BO3MYIeHHas MOBepxHocTh (pouTa. Pa3smaraad 9TO Bbipaxkenve B pay 
H yunTEIBad, uTO Fy (ro, ¢) = 0, B aHHelHeM NpHOmMKeHHH NoJyyaem 


| 
So] ArpYn + fle = 0 
or to Oz ae) ; . 


Beamunua A onpesemieT OTHOCHTebHOe UCKPHBJeHHe (ppoHTa M 3aBHCHT OT 
BPeMeCHH 10 CTeMeHHOMY 3aKOHY 


ot 3k 
A.=-const- WY (,)t ; Qinih sap & (4) 
Tlogcranoskoi WV (£) = &"y (x), rae x = £2/E, O<x<1, ypapHenne (3) npu- 
BOAMTCH K BUY 


xd — Fo +ig—(p tI x1 Lt ule + u)y =0. 


Syecb BBeJeHbI O6o3sHayeHHA g=n+s, panate+e, —pu(p+yp) = 


3 (3 4 
smtytMst Ss): Tak To g>0u p>q—l. 


OTO ypaBHeHwe (rumepreoMeTpHueckoe) wMeeT perysApHbIe Ha OTpe3Ke 


O<x <1 pemenus (nonmnome! Ako6u GY?” (x)) Tomko npH WeaOUNCeHHBIX 
3HayeHHAX TMapaMetpa p. (4) 


theists 9. (ign = See elma 2) 


Orcioqa HaxoyuM COOCTBeHHBIe 3HaueHHA A 


mn = — gpg [Sk + 2 + 2km(m+n+++>5)]; | (5) 


Jlna noKkasatensa « B (4) nomyuaem cbopmysy: 
n,m = — gen + km(m4+n+E+5)]- (6) 
Takum o6pa30M, coOcTBeHHbIe (PyHKUMM 3aaun 3anvcbiBaloTca B Buse 
fr, 1, m= EE"GH (x) Yn (8, 9) (7) 


5 l 

Co6crBeHHble (pyHkuMH, cogeprKautve Y;, C pasJIMUHbIMH MHJeKcaMy, OpTo- 
POHAJIbHbI B CHJIy CBOHCTB CcbepuyecKkux (byHKuM. Co6cTBeHHble :byHKIMH, Cco- 
AepKailwe OJHY WU TY %e TapMOHHKY, OPTOTOHAaJIbHbI C BeECOM 


+1 1 
oe 


a fe 
ax (1 = x) = ee 


p, (x) =x 


? 


SaBUCALIMM TOJIbKO OT HoMepa 7. M3 nosHOTEI cHcTeMbI ccbepHyecKUX pyHKUHii 
M CHCTeMbI OPTOPOHAJIbHBIX MOMMHOMOB CJlejyeT, 4TO NocTpoeHHaA cucTema 
COOCTBeHHEIX (PyYHKUMA SABAAeTCA NOsHO!. 


8 


Nockonpky Gi’ (0) = 1, ro co6crsenntre dbynKunn np E—>0 o6paimarores 


B HYJb Kak ~€", T. €. BOSMyleHve, He MCyesalollee B Havase KOOp]MHAT, 
CBA3aHO C TapMOHMKOH Hy JeBoro NopayKa. 

Ana n=O (ccbepuyecku cummerpuunoe BOSMYleHHe) TepBoe COOCTBeHHOe 
SHAYCHHE 9,9 = 0 CBAgaHO C MaJOli Bapwaumell BenuuMHE Q. Bropoe co6ctT- 
BCHHOE SHAYEHHE O%,; = — 1 CBA3aHO C H3MeHeHHeM Hayasia OTCUeTa BpeMeHH. 
Bosmyieune, ee C]IBHTOM HavaJla KOOpAWHAaT, JaeT CcOOcTBeHHOe 


SHAYEHHE 1,9 = — a5 
OtmetuM, 4YTO cTpyKTypa copmywt (6), a TaKxKe ObICTpoe Bo3spacraHue 
10n,m| C YBeJIMYCHHEM 1 TOATBeEpxKalOT KaveCTBeHHBIE TpesmoO*KeHHA O 
cmekTpe COOCTBeHHDIX 3HaueHuli, BbICKa3aHHbIe B padote A. B. Senbyosuya u 
I. Wi. Bapen6uatra (°). 
ABTOpbl MpHHOCAT MCKPeHHIOIO OuaroyapHocts H. A. Tlonopy 3a weHHoe 
oOcyxeHHe. 


MuetutyT xumMuyeckon dusuKu Iloctynusto 
Akayemun Hayk CCCP 19 VII 1958 


UWHTHPOBAHHASA JIMTEPATYPA 


Ku H, ©: C; Prx os, JAH, 115) No 5 (1957). 2 A. B. 
A OMMauHeeu, CoOopH., nocsaw. 70-neruio A. ®. Vode, Haz. 
Bapeu6aarrt, Ilpuka. matem. u Mex., 16, B. 1 (1952). 
, 0. Tuapb6eprt, Merogp matematuyeckoli tbusuku, 1, 1951. %° A. B. 
lr. UW. Bapeu6aatrt, JAH, 118, Ne 4 (1958). 


Jloxxagn Akayemun Hayk CcCcCcP 
1959. Tom 124, Ni i 


PH3BHKA 


Axanemux AH Y3CCP Y. A. APH®OB, A. X. AYOXAHOB, 
akagemuk AH Ys3CCP C. B. CTAPOJ[YBLEB u X. X. XAJDKUMY XAME JOB 


0 METOJMKE HWCCJIEQOBAHHS BTOPHUHBIX MPOMECCOB, 
BbISbIBAEMbIX HOHAMM TPH BbICOKHX TEMMEPATYPAX 
MMWEHEM B MPHCYTCTBHM TEPMOIJIEKTPOHHOM IMUCCHH 


Bropw4nad 2MMCCHA 3ICKTPOHOB H MOHOB Mo, WeHcTBueM yapa MepBH4HbIXx 
yYaCTHIL O TBEPLYIO MHIUIeHb Oba MpeAMeTOM MHOFOUMCCHHBIX HCCIeOBaHHH- 
Onnako JO cux Op AHHaMHKa MpONCXOMALIMX MpoOleccoB He ACHa, Tak KaK 
6OJIbLUMHCTBO HCCMeLOBaHHH MpOBOUIOCb HHEPWMOHHbIMH MeTOJaMH Ha MWJIOXO 
KOHTPOJIMPYeMbIX MIOBEPXHOCTAX. : 

B nocrequne rob! Obit paspadotrau (*~*) OesbiIHepIMOHHHIN MeTOL u3y4eHust 
BTOPHYHOH 2MuCCHH MpH OomOapdupoBKe MuUleHel MOHaMH CpeMHUX 9HeprHlt. 
Sror oclusorpapuyeckui MeTOZ, HCMOb3SYIOULMH JBOHHY!O MOLYy/AUHIO Tyd- 
Ka, MO3BO/HJI H3Y4YNTb pa3eIbHO Mpolleccbl paccedHHA, Auddy3sHw uw ucnape- 
HHA BTOPHUHBIX YaCTHIL C UMCTHIX MHWeHeH. OHakO H B 9THX paOoTax H3Me- 
PeHHA MpoBOAMHCb B MHTepBase Temnepatyp 300—1300° K, rT. e. npw Temme- 
paTypax, MpW KOTOPbIX TepMO3IEKTpOHHAA SMHCCHA MpaKTHYeCKH OTCYTCTBO- 
Bala. BTOopH4Hble HOHHO-3JICKTPOHHbIe MpOUeccbl, MPOMCXOAALWIMe Np HaIHIHH 
3HAYHTeIbHOH TEPMOZIEKTPOHHOH SMHCCHH, OCTAIOTCA JO HaCTOALero BPeMeHH He 
W3V4CHHbIMH 3-38 HeECOBEPIIeHCTBAa MeTOJHKH UcceqoBaHuA. Heo6xoxumo 
OTMETHTb, YTO 9TO OOCTOATEIbCTBO CYL[ECTBEHHO CHH2KaeT WeCHHOCTb MOMyyeH- 
HbIX P€3YJIbTaTOB, TaK KaK, C OJHOM CTOPOHbI, KOHTPOJIb YHCTOTbI NMOBEPXHOCTE: 
mo ee paOoTe BbIXOJa ABJIACTCH OXHHM H3 CaMbIX YYBCTBHTCJIbHbIX, C pyro, 
BbICOKad TeMMepaTypa MHLIeHH, Mp KOTOPOM HaOwOaeTCA 3HAYHTeIbHad Tep- 
MO3JIEKTPOHHAdA SMHCCHA, HEOOXOAMMa JIA OUHCTKH MOBePXHOCTH. 

B cBa3H C STHM HaM MpeCTaBIAOCb HHTePeCHbIM YCOBEPLIeCHCTBOBaTE 
MeTOX ABOHHOH MOLYJIALMM WIA HCCIELOBAHHA BTOPHYHbIX MOHHbIX MPOlleccoB 
MPHMCHHTCIbHO K YCJIOBHAM BbICOKOH TeMMepaTypbl, MPH KOTOPOH Mpucyrcr- 
ByeT TEPMOICKTPOHHBI TOK HW HMCeTCA BO3MOXKHOCTb KOHTPOJIA paOoTHI BbI- 
xoya MulleHeH. 


IKCNeEPHMeCHTAAbBHAA YWaACTh 


B padore Obil ucnonb30BaH NpHOop, aHalorM4Hbili onucaHHOMy B (2), ¢ Tol 
pasHulle, 4TO MOCKaHt MUINeHb 3aMeHeHa HUTbIO, HaKaMBaeMOli B1eKTpHYe- 
CKHM TOKOM. 

Ha pue. | mpeqcrapnena npuHiunuanbuasd aneKTpuyeckan cxema yCTaHOB- 
ku. B wcrounuke 2 mleMOUHbIe HOHbI, NOYUeHHDIe MyTeM MOBEPpXHOCTHOH HOHH- 
3AM UeOUHOrAaOMAHOH COI 5 Ha BOWb*pamoBoli cnupann 3, YCKOPAJIHCb 
M@KMY CIMPaIblO H KOPMYCOM HCTOUHHKAa 6, NPOXOAMAM Yepes WHAMHApHye- 
CKHH KOHJeHcaTtop 4 c yriom pactBopa B 100°, CenapHpOBaIMCb OT HeHTpavib- 
HPIX ATOMOB H BbIXOAMJIM M3 KOHJe€HCaTOpa B BHJe€ TOHKOTO mocKoro myyuKa 
pasMepom | X 10 MM u nonafanu Ha HUT. Bropwunpie TOK C HATH coOupaJHcb. 
Ha KOJWeKTOp J WH MOMaBaIHCb Ha BePTHKaJbHbIi BxO oclussorpada &. Ha 
2Kpane MOcMeHerO MOYYaMMCb KaPTHHbI BOJIbT-amnepHoii XapaKkTepHCTHKH 
BTOPHYHbIX TOKOB. 

Temnepatypa MuleHH onpeqeranach mo TOKY Hakasla H [uMamMeTpy HHTH. 
PaOota BbIXola HHTH Ompelenaach m0 MeTOJyY TIpAMbIX PyuapycoHa Cc BBele- 
HH€M NOUpaBKH Ha 9pdexT Morrku. 
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M3Mepenua nepBHYHbIX H BTOPHUHDIX HOHHBIX TOKOB, a TakxKe TOKa TePMO- 
IEKTPOHOB MPOBOAMINCb MO OPAMHaTaM OCI\MWIOrpaMM, KaK 3TO Jlenam0cb 
3 MeTOwe ABOHHOK Moxyasa- 
qHH ('). C momoup1o 3T0ro Me- 
roa Ha OCILMJIJIOrp aMMaX BOJIbT- 
AMIIep HOH XapaKkTepucTHKU 
MOXHO ObIIO OTUeTIMBO pa3- 
IMYaTb HW U3MePATb BTOpHU- 
Hble TOKH CMapeHHbIx (/,), 
paccesHHBIX (/p), Muddysuon- 
HbIX (/,) HOHOB, TOKH TepMo- 
SIEKTPOHHOH SMHCCHH (J; ) u 
I€PBHYHbIX HOHOB (/y).  [lo- 
SIEQHHM MomyuacA NyTemM 3a- 
MbIKAHHAA KOJMeKTOPAa | C HATbIO 
3 mocpexcTBOM Hepek.troua- 
fess 7. 

IIpumenenue MeTojla JBoli- 
HOH MOLyIAuuH (') cBoyuTCA 
3 MaHHOM CJIly4ae K CJleqylouleMy: MepBHYHbIH MyYOK WOHOB, YyCKOpeHHbli 
IOJICM, MOMyAMpyeTCu MO MHTCHCHBHOCTH TeHepaTOPOM MPAMOYTOJIbHbIX HM- 
TymbcoB 9 c uacroro# 500—1000 ry (neppad mogynsauua) H HanpaBasetcs 
fa MHIUeCHb. TOK BTOpH4YHOH SMuCCHH C MUeHH cCOOupaetca KOsIeKTOpoM J, 
MOTeHWHa KOTOPOrO MO OTHOLICHHIO K 
MHIUe€HH MOyIMpyeTca TeHepaTopoM MnH- 
NOOOpasHbIX HaNpAXKeHHH Cc YacTOTOH 25 rn 
(BTOpad MOAyauuA). ITOT TOK mMomaercs 
Ha BXOJ BePTHKAaJIbHOrO YCHHTeA OCILMJI- 
| glorpatba 8, YTOpH30HTasIbHad pa3BepTKa 
| KOTOpOrO CHHXpOHH3HpOBaHa C TeHepa- 
| TOPOM THIOOOpasHbIxX HMMMYyJIbCOB. 
| Ecam mpolecc BTOpHuHO 9MHCCHH 
| Oe3bIHeplHOHeH, TO KaxkJblli HMIMYJIbC 
- T1@pBHYHOFO MyyKa HOHOB jlaeT COOTBeTCT- 
BYIOULHH MMMYyJIbC BTOPHYHOFO TOKa, KO- 
TOpbId OyeT OTMe¥aTbCA BePTHKaJIbHbIM 
OTKJIOHeHHeM JIy4a ocilumorpada. Tak 
KaK UaCTOTa MPAMOYYFOJIbHbIX HMMMYJIbCOB 
BbIOMpaeTCcA BO MHOTO pa3 Goble, 4eM 
' -yacToTa MHOOOpa3HbIX HMMYJIbCOB, TO 3a 

BpeMA H3MeHeCHHA HanpsxKeHHA MeXxKIy 
Puc. 2. OciuinorpaMMbl BOJIbT-aMMep- MYLUICHbIO H KOJIJICKTOPOM HJIH, YTOTO Ke, 3a 
mbIx xapakTepuceTHK Jy, Jy, /y,/5> Bpemsa OLHOLi pasBePTKH MOABHTCA MHOxe- 
T., » MOMyYeHHEIe MpH GoMOapAMPOBKe o1R9q TaKHX HMIMYJIbCOB. OuepufHoO, 4TO 
W-muuenu npa 1800° K wonamu K* ¢ ory6aioujad BePUIHH 3THX HMMyJIbCOB 2aeT 

suepruei 840 9B. 1, = !,, +1,  3apucMMOCTbh BTOPHUHBIX TOKOB OT Hamps- 

XKCHHA M@XKAY MUUICHbIO HM KOJJIeEKTOpOM. 
“OPH3OHTAaJIbHbIe MPAMOYTOJIbHbIe YYaCTKH UMIYJIbCOB, COOTBETCTBYIOINHE M0- 
[O*KCHHAM JLYUa B MOMCHT OTCYTCTBUA TepBHYHOFO TOKa Ha MHUeHb, OyAyT 
TMeYaTb HYJICBYIO JIMHHIO, OTJe/IAIOMLYIO 3HaYeHHA BTOPHUHbIX WOHHBIX OT 
\TOPHUHLIX JICKTPOHHbIX TOKOB. B pesybTaTe Ha 9KpPaHe ociluJOrpada OyerT 
BTOMaTHYeCKH BOCIIPOH3SBOAMTbCA HENOABWXKHAA BOJIbT-aMMepHad XapakTepH- 
THKa BTOPHUHbIX TOKOB. 

OOpatumcs Kk ocilHorpamMam (puc. 2). Ha 9TOM pucyHKe TIpuBeseHbl Tpu 
(OCeLOBATeIbHO CHATHIC OCILMWIOTpaMMbl C HUTeBUAHOH W-MHINeHH UpH 
800° K, 6om6apazupyemoit noHamu K* c 9Hepruel 840 9B. ‘ 

IIpeqnouo*xKuM, YTO TeMiepaTypa MHUICHH BbIOpaHa O1H3KOK K mopory 
e€PMOIJICKTPOHHOM IMHMCCHH (1500°K), MexKy MHLJCHbIO H KOJWICKTOPOM MojaHo 
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Puc. 1. TIpununnuanbHaa 9eKTpHueckaa cxema 
yCTaHOBKH 


a 


HHOOOpasHoe HallpsxKeHHe, a TepBHYHbIM WyYOK OTKJUOUCH, B 9TOM cwy4ae 
Ha 9KpaHe ocuMasorpada Mbl OyleM MMeTb FOPH3OHTabHy!0 PasBepTKy Jly4a —— 
HyseByio HHMIO. IIpu HaM4nH TepMOIMHCCHH (T = 1800°K) ropusontanbHaa 
pa3BepTKa OKONO HyJIA Oyler MpeTepleBaTbh H3JIOM BBEpxX AO 3HaveHHA HEMOAY- 
JIMPOBaHHOFO SJIeEKTPOHHOFO TOKA IPH MOJIOAHTCbHBIX NOTCHUMaaX Ha KOJI 
nexrope /e, (puc. 2, 2). Ecau B 93TOT MOMEHT 6yeM MoaBaTb MOJyJIMpOBaHHbIn 
10 HHTCHCHBHOCTH MepBH4HbIi Ty4OK Ha MUIMeHb, Ha 9KpaHe MOABMTCH KapTHHa 
BOJIbT-AMMePHbIX XapaKTepHCTHK (puc. 2,/), 3akOUAIONaA B ce6e TpH KOMIIO- 
HeHTbI BTOPHYHbIX TOKOB H 3HayeHHe TePMO3ICKTPOHHOTO TOKa. 

B 9roli ocituIorpaMMe 3HaueHHA OTebHEIX KOMIOHEHTOB OMpeesAroTCA 


M3 BbIpaxkeHHi 
tg hep In =1y Tere (1) 
Bes uHHbI 


Ky = 1,/Tx, Kya = lofts, Ky = Ipflx 


onpeyersior OO KaxkKqOH cocTaBAnouel BTOPHUHOH WOHHOH 9MHCCHH 10 
OTHOIWeHHMIO K NepBHYHOMy WOHHOMy ToKy Jy (puc. 2, 3). CymMma ux 


Kp ate Ku i Kx as Ky (2) 


yaer KoadPpullWeHT BTOPHYHOH HOHHOM SMHMCCHM JI JaHHOrO YCJIOBHA OFLbITOB. 
B Hauiem ciyuae quis uoHop K* c 9Heprueli 840 9B nwa W npu 1800°K oun 
okazamucb: K,=30%, Ku~40% wu Kyz~10%. Tlopaqok unTeHcuBHocTa 
TePMOIIEKTPOHHOrO TOKa OleHHBaeTca B 5-10°° a/cm?. 

CneqopatesbHO, BTOPHUHaA MOHHAA SMHCCHA COCTOMT H3 CYMMbI TpeX KOM- 
moHenT. Kosdpbumuert Ky 3aBucHT OT (pu3M4ecKHX MapaMeTpOB HM yCJIOBH 
B3aMMOJeCHCTBUA YapAIOULHXCA YaCTHIL, HalpHMep: 


[) upn my te, Vix o,. 7 SdZ00C Kk. Ke =f he 
Dict 1200° K Ky a= D> 

2). PU My > fey Vi seed = 12008 Kk. Ke =e 

O) MDW ty, <a, Vix Ou lb <a 12000 Ke Ke =e 
T > 1200°K. Ks = Ka+ Kg; 

4) npw m,< me, Vi>o, TS 1200°K x =U, 


rye tM, HW Myz—COOTBETCTBEHHO MaCCbI aTOMOB MMHLIeHH H OOMOapaAUpyroulero 
vona, V; —norenval HOHM3alMH, ©—paOoTa BbIxXo,a. 
Ha OCHOBaHHH IIPHBC/CHHbIX BbIIMe MPHMePOB MOXHO OMPeMeIHT KOs pu- | 
WHEHT BTOPHYHOM HOHHOM 29MHCCHH KaK OTHOUWICHHe CYMMbI KOMMOHCHTOB BTOPHY- | 
HbIX HOHHbIX TOKOB K IlepBHYHOMY HOHHOMY TOKY. SHaveHHe ITOFO KOIpPHIMeH- 
Ta COXXHO 3aBHCHT OT 9HeEPrHH, MOTeHWMala HOHH3aLHH, MaCCbIl HOHOB, TeM. | 
MepaTypbl, paOoTbl BbIXOa H MaCCbI AaTOMOB MHIICHH. ‘|| 
_ Takum o6pasom, ycopepmiedcTBoBaHHbili MeTOA ABOMHOH MOLYIALHN 103B0- | 
AACT Pa3ebHO HCCeEAOBaTb OTIeIbHbIc KOMMOHEHTbI BTOPHYHOH IMHCCHH:? | 
TOKH PaCCeAHHbIX, HCHAaPpeHHbIX, TupPy3HOHHbIX HOHOB H TePMO3eKTPOHOB, | 
BOSHHKAIONLMX TIpH OOMOapAMPOBKe MO/OXKUTebHbIMH HOHAMH YHCTBIX MeTaJI- 
JMYCCKHX MHUIeCHeH MPH BbICOKOH TemMepaType B MPpHCyTCTBHH 3Ha4dHTeIbHOM 
TEPMOIIEKTPOHHOM SMUCCHH. | 


Dusnko-Texnnyeckuit HHCTHTYT 
Axkayemuu HayK Y3CCP 09 Vill 1088 


UHTHPOBAHHAS JIMTEPATYPA 


1¥. A. Apudos, A: X. Awxanos, C.B j 
; MES, VC beck 6 

VsCCh, 1, 13 (1953); KOT®, 26, 714 (1954), 2 Y. AL A 5 te oe ee eee A 
ss. AH CCCP, cep. cus., 20, 1165 (1956): 8 YA Apumbos, A. Xe Aloxano a 
C. B. Crapoay6ues, KOTO, 33, 845 (1957). ‘ 
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Hoxaayn Akayemuu nayrx CCCP 
1959. Tom 124, Ne 4 


PHSHKA 


C. M. BHJIEHBKHM u P. M. PbIH MH 


OB ONPEWEJIEHHH YETHOCTH THMEPOHOB HW K-ME30HOB 


(ITpedcmaeaeno akademuxom H. H. Boeoaroboeoim 27 VIII 1958) 


OnpeweeHve BHYTpeHHe ueTHocTH K-MesoHOB uM FHMepOHOB mpescraBuiser 
-000li OAHY u3 BaxKHeHUIMX 3aau Pusuku 3/leMeHTapHbIX yacTull. B cBa3H Cc He- 
‘OXPaHCHHeM YeTHOCTH BO BCeX CaObIX B3aHMOJeHCTBHAX, BKJOUaA pacmaspl 
STPaHHbIX YaCTHIL, BHYTPCHHAA YeETHOCTh rumepoHoB Hu K-Me30HOB MOxeT ObITS 
WIpeWeeHa JIMWIb IPH A3YIEHHU CHJIbHbIX B3aNMOMeHCTBHH, OTBETCTBEHHBIX 3a 
ix oOOpa3oBaHue HW B3aMMHbIe npeBpauleHud. K HacroaujemMy BpeMeHH Mpeyo- 
KeH PA cmocoOoB oMpeseseHHA YeETHOCTH CTPaHHbIX YaCTHIL, OCHOBaHHBIX Ha 
i3y4eHHH PpeaklMi C OOpasoBaHHeM runepAep HW peakuli C yuaCTHeM CTPaHHbIX 
iacTul, BOu3u Nopora (17). 

B 2sToH 3aMeTKe paCCMOTpeHa BO3MOXKHOCTH OnpekemeHHA YeTHOCTH FHMlepo- 
10B u K-Me30HOB, He CBA3aHHaA C MpeAMoNOKeHHeM O CiMHax TunepsAep u 
> HeoOxOfuMocTbIO HaOwOeHuA peaKiwH BO.u3M Nopora. IIpeqmaraerca uc- 
WI€OBaTb PeaKIlH10 


p+ He*—> He? + Y+K (1) 


: TOJIAPH3OBaHHbIM MYYKOM MpoToHOB. Matpuua peakuuu (1) uMeer Bu 


Wig de ote be (2) 


We BeJIMUMHbI a uw b ONpememaroTCA MMIMYJIbCaMM HAYa/IbHOrO H KOHe4HOrO CO- 
TOAHHK (CIMHbI runepoHa u K-mMe3oHa IPHHuUMatoTCA PaBHBIMH */, u O coorser- 
TBeHHO). [IpHmMeHan OObIGHbIe MeTombI (*), MOmyyYaem CueLyroulee BbIPAaxKeHne 
(at udbepenvanbuoro ceyenua peakuun (1) C MOApH3OBaHHbIM My4KOM 
IPOTOHOB: 


(3) 


371eCb cy — ceueHHe mpouecca (1) B culy4dae, KOrfa Maqatoulu MYIOK Henouisi- 
v30BaH, a P, —HavaJbHad NoJApnsailua mporouos. C ypyroii cropoubi, movis- 
M3allHu TuMepoHOB B peakuuH (1) Cc HeNMOJAPH3OBaHHbIMH MPpOTOHaMM paBHa 


2 Re ab* + ib x b* 
bp (4) 


2Re ab* + ib* x b 
a: aqite (hhc Pos sageaoe BF) 


P = 


IIpousBeyeHve BHYTpeHHUX YeTHOCTeH MpoToHa, rutepoHa H K-me30Ha MoxKer 
PHHUMaTb JBa 3HaveHua: Jp/y/qk = +1. 

B nepspom culyyae mMaTpuna M — cKasap, T. e. BemmunHa b ABIAeTCH NCeBAO- 
XCKTOPOM MH MOXKeT ObITb NpescTaBJeHa B Bue 


b ='0,k xk’ + (6k + ask’) (k-k’ xk’), (5) 


ye k, k’ w k”—uMnyJbCbI NpoToHa, rHNepoHa U K-Me30Ha COOTBETCTBEHHO *. 
3enuuuHE! a u b; — NpOWSBOJIbHbIe (PYHKILMM CKaJIAPHbIX MpPOMSBeCHHH, MOCTPOeH- 
ibix u3 BexTopoB k, k’ u k’. 


* Znech HK B flasbHefiuem npesmoaaraerca, TO HMiyibcbl k k’ He mapaswedbHbi Apyr 
Pyry. 


: | 
Bo Bropom cayyae M —ncepyockaJiap, T. €. BeJIHuMHa ‘b ABJIAeTCA BeK- 
TOPOM: 


b = bi (k-k’ xk’) k Xk’ +6, k + 5k’. (6) | 
BemunHa a — mceByocKasap: 
Ga Koke aKa ; (7) 


a’ ub; —npow3BoubHble (byHKUMM CKasspos. ; 
Ecam umnyibch! npotona, K-mesona uM rulepova Je2%KaT B OJHOM IJIOCKOCTH, 
T@ CMelllaHHoe mpousBeyenne (k-k’ xk”) o6pamjaetTca B HyJb u mpH J pl yix=4 


b=dkxk’, (5') | 
a mpa Jplylk = — 1 ; ; | 
: b = bjk + 54k’, (6) | 


a=0. (7') 


Torja, Kak Jlerko BugeTb u3 (3) w (4), BbIpaxKeHue AIA QudpepeHuMab- 
Horo CeveHHA MpHHAMaeT BUA 


6 =-s,. (1.4 P5-P), (8), 


ryecueqyeT B3ATb 3HaK MJIOC, CJM NOJIHaA BHYTPeHHAA YeTHOCTb He MeHAeTC 
HM MMHYC B MpOTHBHOM CJly4ae. | 
Tlosapu30BaHHble My%KH MpOTOHOB MoslyyaoTca MyTeM pacceAHHA HeNOJApH- 
3OBaHHbIX MYYKOB ApaMH WH UX MOJAPH3allWA OpTOrOHaJIbHa MMMyJIbCy PpaccesH- | 
HbIX MpoToHoB.’ Bpri6upasd ocb z No HanpaBuieHuio k, a Ocb y nO Po, 3amuilieM 

(8) B Bue 
Ce On (l cedar COs) (9) 


Otciofa a3uMyTasIbHad aCuMMeTpHA pacnpeyemeHua THMepOHOB paBHa 
yee ia ms af ar (10) 


TakuM oOpa30M, W3MepeHHe a3HMYTaJIbHOH aCHMMeTpHH B peaKuun (1) c 
MOJIAPHSOBAHHbIMM MPOTOHAMM MOSBOJIAeT OMHOSHAYHO ONpefeHTb 3Hak IJ p/ylx, | 
eCJIM W3BeCTeH SHAK MOIApH3saynH P, BOSHHKAaIOUeH B pe3ysIbTaTe peakUWH C 
HeMOJIAPH3OBaHHbIMH NpoTOHaMH *. SHak P MoxeT ObITb onpeseseH MyTeM 
M3yUeHHA ACHMMeTPHH 7-Me3OHOB OT pactiaja MO/JIApPH30BaHHbIX THMepOHOB. 
Kak culeqyeT M3 NpebIqyWnx paccyxK,eHn, pH onpesenenuu a3sdMyTambHon 
_.ACHMMeTpHH HeOOxOAuMO OTOMpaTb Takwe CcylyyaH, Kora BCe YaCTHLbI wexKar | 
B OHO mtocKkocTu. IIpH sTOM MOx%HO MpousBecTH MHTerpHpoBaHHe Mo yrsy | 
M@KY HalpaBJieHHAMH WMIMYJIbCOB mpoToHa u K-mesouna. 

B 3aksIOUeHHe OTMETHM, YTO pPaccCMOTpeHHaA peakUMA B CTy4ae, Kora BCe| 
YacTHIbl JIe@KAT B OMHOH MIOCKOCTH, SABAAeTCA Mmpotleccom Tuna 


My +0—>1/, +0. 


lis Takux Mpoweccos AucpepenuuabHoe ceuenne Bcerga uMeeT Bud (8), 4TO 
H AaeT BO3MOXHOCTh UCNO/Mb30BaTb UX MIA OMHOSHAYHOFO ONpeseeHHA BHYT- | 
pene ueTHocTu. IIpu stom umeiores ABe BOsMOxHOCTH: 1) NOApH30BaHHad 
MHIM€Hb CO CIMHOM */, MH My4oK GeccnMHoBbIx yacTuy (8); 2) nomApH30BaHHblit 


Ny4OK YacTH co cmMHoM '/, w OeccnuHoBan MuweHb. TlocneqHaAA BO3MOXKHOCTS 
paccMoTpenHa B HacTosmel 3amMerKe. 


pyro avanornunoli peakuueit apaserca 


p + Het xH* pee ke 


_* Beawana u sHax nomapwsauun Py n 
HOMYy paCcesHHIO MpoToHos. 
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PeANOJaraloTcA U3BeCTHBIMH M3 OMbITOB 10 ABOM- 


Culydae, eCuIH CMH runepsqpa \H* papen nyo. Oqnako paccmorpenHas BILE 
peaxitua (1) cpoOoqHa or stToro mpesnoloxeHHA H, KpoMe Toro, ce usyueHne 


Mal0 Obl BOSMOXHOCTh OMPeAeANTh OTHOCHTEMbHY!O YeTHOCTS PasJIMUHbIX TH- 
Ne€pOuos *. 


Axropbl BbIpaxkaior OwarogapHocrh IO. A. [IfepOaKoBy 3a wuUHTepecHoe 
OcCy2KeHHe H3JIOXEHHBIX 3/eCb BOTIpOcoR. 


OObelHHeHHbI MHCTHTYT Tlocrynuao 
ANePHbIX HCCTeMOBAHHIt 9 VIII 1958 


UMTHPOBAHHASA JIMTEPATYPA 


2 


1 R. H. Dalitz, Reports on Progress in Physics, London, 20, 1957,p.163.2 Chou 
men omg ~Chao mM. I. °Sh lrok'ov, Nuel. Phys.; 6,10 (1958). > Dik oy Tyan- 
YK ao, KOTO, 34, 1027 (1958). 471. B. Oxyuo,H. A. Tlomepauuyk, KOTe, 
meee 7 (1958). ~ 8G. Costa,.B. T. Feld, Phys. Rev,, 109, 606 (1958). °° JI. B. 
Oxyub,.W. A. Tlomepanuyx, H.M. UlmMmymxKesuy, KOTO, 34, 1246 (1958). 
me. Wolfenstein, J. Ashkin, Phys. Rev., 85, 947 (1952). °C. M. 5B u- 
menubkuni, P.M. Paxgun, KOTO, 35, 5. 3 (9), 827 (1958); C. M. Buameupknui, 
HOLD, 36, B, 1 (1959). 


; (1) reali MC#KeT ObITb 3A€MCHEH JIOObIM AXLPOM CO CNHHOM HVJ1b, 


* SametuM, 4TO B peak 
Bp uacTHoctu C!?. 
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Jloxaagn AkayeMuMm Hayk cccP 
1959. Tom 124, Ni 4 


PH3SHKA 


A. K. MAXYJI w M. Tr. METPAWKY 
JMEJIEHHE U** p -ME3OHAMH 


(IIpedcmasaeno akademuxom B.H. Bexcaepom 29 VIII 1958) 


Baegeune. BosmMoxkHOCTb JesieHHA ypala 4 -Me3OHaMH ObiJla npeAckasana | 


Yuuepom (?). 
B npvHIwie MoryT KOHKypHpoBaTb (Ba Mpouecca: 


a) 3axXBaT p. -Me30Ha Ha OJHY W3 ONTHYeCKUX OPOuT, NMocIe Yero CERYIOT | 
nepexoybl B cocTonHuA 2s — 2p — 1s, MIpH KOTOPbIX BbIJeAeTCA JHEPlHA OKOMIO | 


7 Mos, Upepbiuiatoulad Nopor oroyesexnusa; 


° ca =i) 2 = | 
6) sjepHbit 3aXBaT, B KOTOPOM Yepes peakuMIo p + p—>n--» (?) nouy 


3.4 
yaeTCa SHeprud BOsOyxXTeHNA aAgpa oKOO 15 Msp (?,*). 
SKCMepHMeHTaJIbHO Oblia CelaHa MOMbITKa JeTeKTMPOBaTb eJleHHe ypaHa 


u-Me30HaMH M3 KOCMMYecKOoro u3myueHHA (°), KOTOpaA MIpHBewla K OTPHILaTevb- | 
HOMy pe3ysbTaTy. B stoi xe paOoTe OblJI yCTaHOBJIeH BepXHHH Mpeyes BeposT- | 


HocTH JleJieHua 0,25, BbITeKatollM 3 NMopora UYBCTBHTeJIbHOCTH allNapaTypbl. 
Jbxou u @pait (°) Hamm 7 cayyaeB Jemenuad Ha 3573 OCTaHOBOK {J -Me30- 
HOB B lWJlaCTHHKax, MponuTaHHprx 0,052 r/cm? ypawa. B Hactosamjel pa6ote 


6biM H38yyeHb! 26975 ocTaHOBOK pv -Me30HOB B IJIaCTHHKaX, HalOJIH€HHbIX 
ypaHHJIoM. 


MeToRX uceccnehoBanHua. Bown ucnomb30panpt 200-mMuKpoHHple 
miacTHHku HMK@V-P. IInacruyxu B Havare MponuTHIBaIMCb BOOM B Teue- | 


Hue 25 MHH., MOTOM Ha 40 MHH. NOMelLaJIHCb B HACbILLeHHbIH PpacTBOP yKCyCHO- 
KHCJIOrO ypaHHla, 3aTeM CYyIUIMJINCb B TeYeHHe 4aca HW OOyUaHCb  -Me30HaMu 


B TeueHHe 3 uac. Becb WHHTE€pBaJl BPeCMeCHH OT HallOJIHeCHHA YPaHHJIOM JO 


(puKCHpOBaHHA Ob paBeH 6 yac. KoumuecTBO ypaHa B MlacTHHKax ompeye- 
JI@HO TPH MOMOIMLM CYeTa &-TpeKOB H HaliqeHO paBubimM 0,055 r/cm?. I[lna- 
CTHHKH ObWIH OOyYeHbI B MyyKe =~ + #t-Me30HOB Ha CHHXpOWHNKMOTpPOHe 
OObeMHHEHHOFO HHCTHTYTA AMepHbIX UCCeOBaHHH. OTpuaTebHble =-Me30HbI 
c sHepruelt 150 Msp Obiu oTcbumbTpOBaHbI C MOMOLIbIO MeHOrO 6ylOKa ToOV- 
muHow 11,6 cm. IInacruHku mpocmMaTpuBaucb mo, MuKpocKonamu MBH-3 
c yBenmyennem 300. Axtbi Jenenua U?** ananu3upopannch mpH yBemuue- 
Huu 1350. 

PesyabTatTb. Beero 6p0 HaGmogeHo 26 975 ocraHoBOK Me30HOB H 
ObIIM Haiieubl 59 cryuaes Aenenua. B 4 cnyuanx cel Me30Ha KOHYAICA 3Be3- 
gon c 4 wyuamu. IIpHHumas BO BHUMAaHHe, TO &~-Me30HbI Lalor B 8,7% ocraHo- 
BOK 3Be3/IbI C 4 yuamnu (*) H Mpedmouarad, YTO BCe STH 3BeE3IbI OOA3AHbI &~-Me- 
30H4M, Mbl OICHHJIM, 4TO BePpXHH pee MpuMecH ~-Me30HOB cocTaBuAeT 
0,002-+-0,001. Sra xe BenuunHa Gpiia MOyueHa WH B OMNbITaX C WWacCTHHKaMn, 
He HanmOJIHeHHbIMH ypaHoM. Mcnoabsysa pesyabratTel padorp (8), nomyuaem, uTo 
B Hallem cyryyae 0,5 eneHun u3 59 o6s3aHbI 7 ~-Me30HaM. 

Bepostuoctb P, ¢ KoTOpol oH p-Me30H, OCTaHOBBUIMICA B Hallux 
IACTHHKAX, BbISbIBACT AeJIeHHe, paBHa (2,2 +0,3)-10-%. 

Bo Bcex cyyaax Obl M3MepeHbI mmpoSern OCKOAKOB We NeHHA; TOUHOCTb 
onpeyeseHns mpoOera ockouiKa paBya + ly (cm. puc. 1). Ha rucrorpamme R 


MpeACTAaBEHbI OTHOMeHHA MpoOera BYX OCKOKOB JleeHUA, Ha rucrorpamme D 
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ae PaSHOCTH JVIHH MeKjly OcKOIKaMu, a Ha F — pacripejevieHust 
| po Oe ea MH AMMHHPIX§ OCKOJKOB JIA CpaBHeHHA Cc pesymbTaTaMu 
| Padorsl (°). Hs HayuuX WSMCPeHHH Cpe/HAA BeJMUMHA JI KOPOTKAX NpoberoR 
ao paBHoH 10,54, a ana qawHHBXx 13,4 u. 
\ 

se, eae eee ee ero. OKCHePHMeHTabHO onpejesenHan BePOATHOCTE 
eee *SHOCTh PaCCUHTaTb BePOATHOCTh jeeHuA P; U3 COOTHOUIeHHSA 
ee eee Aedaxt HEKOTOPbIe MpeANOMOARCHUA OTHOCHTEIbHO BEPOATHOCTH 3a- 

Balla /c {4 -Me€30Ha aTomom. B pacuerax mpwHuMasocb BO BHMMaHHe, UTO ypax 


pour TOJIBKO B 2KeaTHHY MW 4TO 4. -Me30HbI OCTAaHAaBUIMBAaIOTCS B oKeNAaTHHe 
B 40% cnyuaes cormacuo sy: 


NW : N Nv 
15 R 15 D 15 F 
‘anes 
0 10 10 vii ems 
' 
i} 
' 
& oO) (6) 
ty 
ly 
' 
a 0 19 eon 
f 1h 2R 5 Oy 10 15 
Puc. 1 


BeposaTHOCTh aTOMHOTO 3aXBaTa B yfPake PaccuMIbiRaach B ABYX cyyuasx 
1) Ha ocHoBe 3aKoHa Pepmu — Tesuepa (1°); ; 
2) Ha OCHOBe 9SKCI€PHMEHTaJIbHBIX pesyuJbTaToR u3 (1) (skcTpanosupoBan- 
|HbIX Id Oombuimx Z), rye HalieHo, YTO 3axBaT HE 3aBucuTOT Z 


B nepBom curygae nosyuaetca 

B= On Ogi 0-3) ages 
\a BO BTOpOM 
P, = (5,00 +0,7)- 10-8. 


_ PaccuntTanHble 3Ha¥eHHsA BepOsxITHOCTH jeJIeHHA Py QI culyyaeB 1) uv 2) paBHni 
0,08+0,01 u 1,13+0,14, coorsercTBeHHo. 

| O6cyxeHHe. Crporuit aHamM3 BepoATHOCTH JeJIeHHA ypaHa wy -Me30HaMis 
HEBO3MOXKCH NOTOMY, YTO OTCYTCTBYIOT SKCICPHMeCHTAaIbHbIe JaHHbIe JIA aTOM- 
[Horo 3axBaTa pH Oombumx Z. M3 cpapuenua ructorpamm Du F c ructo- 
srpaMMamu 43 (°), rye Obi usMepeHbI Mpobern ockorKoB U**, o6pasyiomyyxcs 
(M0 elicTBHeM MeJVJICHHBIX HeHTPOHOB, CJleqoBalo Obi, uTO esienue U?3* yepes 
mpottecc a) OCyUecTBAAeTCH B 3HAYHTebHOM HCe cayuaes. ITpeqnouaras, 
4TO BeCb Mpowecc wmeT Yepes Kava! a), BePOATHOCTb JeeHns OymeT 20% 
is coryiacnu c (14). B mpomecce 6) MOxKHO OIeHHTb BepOxATHOCTL JemeHuA Pa’*, 
ispyOo SKCTpallosupyA jaHHbIe mo (oTofeveHHIoO HM UCHOJb3yi SMMMpHyecKoe 
2ooTHOWeHHe (1°): 


aes 1,3(5— 34,7), 

ce A ) 

~ye Xz— OTHOUWeHHeE M@eXxKY WHPHHOH eJeHHsi| H CYMM@MM LWIMpHH Bcex Mmpo- 
qeccoB Jin syjpa Z, a Xy — TO %e CaMoe OTHOIWeHHe AVIA ypaa, Henoub3ya 
3emmunHbt Xy —0,4 mpu sxHeprun 15 Mos, B corsacnn Cc (16,17), nostyuaem 
JIA BepOATHOCTH JleseHua Pa’** BesIMUHHYy 0,06. Besmunna 0,08, paccuntan- 
jan Ha ocHoBe 3aKoHa Z, Oovlee IipvemMJieMa, eM 1,13, mnomyyuenHas na 
lcHose (7%). . 

Ja Toro uTOObI B Mocwe HEM cy yae NOYYHTb BeJMHHBI BEpOATHOCTH  Jev1e- 
iui B mpegenax 0,06—0,20, Hy2KHO MpejmouaraTb, UTO ypaH BXOAHT B (pop- 
yy Jia olenKu P, CO CTATHCTHYECKHM BECOM M@*K]Y on 1: 
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B 3aKJHOUeHHe aBTOpbI BbIPaxatoT GOsarogapHocTb X. Xyay6Gero, B. II. [Ke- 
nenopy, A. E. VMrsatesxo n B. M. Cuyoposy 3a mocTOAHHbIM HHTepec K paooTe 
i WeHHble WucKkyccun u M. Anronosoit u B. BacuneHko 3a MOMOLI{b B TIpo- 
CMOTpe IlJIaCTHHOK. 


OObeXHHEHHDIN §=WHCTHTYT Tlocrynu.i10 
SePHbIX HCC IeqOBAHHi 26 VIII 1958 | 
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Jlornzaygn Akayemun Hayxr CCCP 
1959. Tom 124, Ns 4 


PHSHKA 
A. TABJIMKOBCKUH un B. WIYPYBHA 


O NPHMEHEHHH METOJA JONOJIHUTEJIBHbIX THEPEMEHHbIX 
K CTATHCTHYECKOU ®H3HKE 


(IT pedcmaéeaeno axademuxom H. H. Boeoawboeoim 12 VIII 1958) 


| JI. H. Sy6apep noxa3aa (1), uro aaa cucrempr N vacram c norenituasiom 
, BsauMofercrBua W;; = W (\x;—x;,|), Kondbarypamuonnpiit unrerpas * 


Ry = Vexp{—5 ) waka, B= 4, (dx) = d2x...d®xn, (1) 


MOKHO Tipe ACTaBHTb B BHJe 


B /N2 N a ¢ BN XY 
Ry = exp |— oy (F Vo-—= » W ‘)} \ exp {-- - * W iPad} (dx), (2) 
: k 


i re V—o6bem, Wp= \ WUD E BOOS oes ae 


B mpeqbiqyureH paOorte (7) MbI IpHMeHHJIN MeTOX JONOJIHUTeJIbHbIX TepeMeH- 
) HbIX Boma — [aiinca (*) u Murgana — Panuuxoro (*) (Merog BIIMM) k Bpruncue- 
) HuIO cTraTucTHueckol cymMMbI cucTembl! N B3anMoyelcrByloulHx (PepMHOHOB. 
| IIpn %->0 nomyyeHHoe Hamu BbIparxKeHue He CTPeMUTCH K COOTBETCTBYIONLeMy 
| KJIACCHYCCKOMY BbIpaxXeCHHIO, HO CTPeMHTCA K oo. 

Kana3apa B paGore (°) npeqvIoxKU OCaONT JONOJHUTebHOe YCJIOBHe MeTOAa 
\ BIIMI. Buacrosmeti pa6ote JoKasbiBaeM, UTO CTATHCTHYeCKad CYMMA, BbINHCJICHHAA 
—B-npH6smxenuu Metoqa BIIMI c ocma6sexHbIM AONOJIHHTeIbHbIM YCJIOBHeM, 
) Jaer yxKe Hafexkatilee KJlaccuyeckoe BbIpakeHne Mpu hk — 
Craructuueckanl CyMMa 


( Seah | — pH’ \ 
Zn = Sch le P"7¥> = H Ojo P|), (3) 
yy (ab) 
N gu) 
~ = PB; N \ mS ; 
HESS hess 2) Weexp—n + 
il = |K|] > Ro 
Ry On) eat Oona 
“Toe k (0x ake Qx) (0x 
| KI< Ro 
N° \ go 
As = 5 v=), W ¢- ~ oL9 S) hg, 
4U k [kj <k, 
| rye 


ON SOO, UT tig 


| oo = B C/YYae NOMOMHATEIDHBIX yenosnit BIIMT, «= 1 B cayyae jonomun- 


| TeJIbEBIX ycoBHi Kana3osbi). 


 O6osHaueHua Te xe, ¥TO B padore (2), HO B HacTomutelt pabote Qy = iz (Qy +iQ/) 


B Meroe JONOJIHWTebHBIX MepeMeHHBIX BeKToppl |> u |P> yAoBMeTBOpA- | 
[OT J[OMOJIHHTeJIbHBIM YCJIOBAAM 


O5/t > =U; (4a) | 
OF |D» == 0, (4b) | 
rye O,—onepaTop, 3aBMCHUIMii TOKO OT JONOJHMTe/IbHbIX TNePpeMeHHbIX 
QO’ AS U OU —1, TIpouspompupiit Bextop |¥>, yRopneTBopstouuit ycuoButo (4a), 
uMeet BU 

[E> ==aiV pee |e> VD; (5) | 
rile \X> — NPOW3BOJIbHBIM BeKTOp, ONNCbIBalouMH PepmuoHbt; | V > omMcbIBaeT OCLLM- | 


NATOPbl HW yAOBseTBOpseT ycuoBHIO O,,V> = 0. 
Tlucuie yHuTapHoro mpeoOpa3soBaHHa 


>> = Ue, Vy = (12> 1@><Q—olV> (AQ), (6) | 
rae * 
(dQ) = || aQr dQ. 
k 
Takum oOpa30M, 
2%, = 0 (dx) <xe-0 | x> ((dQ’) (dQ) G* (Q'— 9) G (Q— 0) <Q'ie* oe1Q>,(7) 


rye 


=alk g(Q%) 3 (Q),. 8 (Q8) =<QkY>, 
<Q'|e-8H ox|Q’y = IP QR e-8htk |QR> <QUiePAKIQL >, 
CQRe-PAK|Q,> = 
= VinBu exp {rama y (C1 + #8) (QE + QE") —4tn QRQRS. 


=e 1 1V kr 
. Bi mo*, (1— ¢?,) » a Vi ary N WV, . 


B metoye BIIMT jononmHutesbHoe ycsoBve (4a) uMeeT BH 


OW) = 0. (8) | 
KaHa3aBa MpeJlaraeT 38aMeHUTb 3TO YCJIOBHe YCJIOBHEM | 
K eS F | 
( taQe + Pe) =0, (9) | 
Ce y,= Vi (Ops | 
J{na yesosnsa (8) | 
g (QR) = go (Qk) = 8 (QR); (10) | 
Wis yenoBna (9) | 
g(Q&) = “ S| Qe | 
) -ya= Va & P| —: aa (11) 


* 
Vimest B BHAy nepexon K KaCCHYCCKOMY CJlydalo, MOaraem B HacToAleli padoTe ky=0o 
7( an 


O6a 3TH cHy4Yad MOxKHO OObeXHHUTD B (popMy.ry 


OVE Gfery eae Gall 
Sa (QR) = S.. exp —%(* 3 (12) 
rye 
a 1 1 
— @ ae : 13 
(VV me, ) Vc,aV x 
JleticrsutestbHO, lim fore =rery, lim Ga = 21. Mogerapiax dyxxumo gy B 


( @opmysy (7), MoxKem BbINOHUTD “WiTerpapopainie m0 MepemeHHbim Q u Q’, 
| Ulouwyuaem 


EAA) at ' uw 
Vee a \ dx BE SEs I | Eres (14) 
k 
i rie 
mee t 
lS A — 1 aa 
(teat) +e a 
ing es rere 
x exp | — | pests \ oxo (15) 
aN Yk?—k | - 
ee + a (dai, 
Jlaa « =O umMeem 
i. “BA . ate tes 
eyo = @ 0 dx <x | e-8H" cil beet Pe ox «|. (16) 
, poe oe Te c?,4+ ¢t, 


| Sto Bbipaxenve, MomyyeHHoe HaMH B paGore(?), B HeCKOJIbKO H3MeHeHHBIX 
| O003HaYeHHAX. 
aa «= 1 


—~BA . 
Lwianr =e ’ \ dx {x esis 


«> | teexp & ete exp] seo ECIRR) 
k k 


Kak JlerKO TIpOBepHTb, MpeAeJIbHbIH Mepexoq i—>O, Maer B cuTyyae Zines 
Jd KOH@UrypalMoHHorO HHTerpasia pacXOJMMOCTb, a B cylydae Nn Jae 
KJIaCCHY4ecKoe BbIparxkeHne (2). 

Kak culeqyeT 3 9THX pe3y/IbTATOB, MOAMPHKAaUHA JOMOJHUTebHOrO ycJ0- 
| BUA, mpeqmoxwxeHHad KaHa3aBonH, HeOOXOMMa, TaK KaK JONOMHUTeJbHOe ycuo- 
) Bue B Buse (8) Maer OeccMbICJIeHHOe BbIparKeHue. 


WUucrutyt cdu3suku loctynu10 
Ilompckon Akayemuu HayK 29 VII 1958 
Bpousap 
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TEXHHYECKAAH PH3SHKA 
B. M. KOPBYT 


BJIMAHHE JOSHPOBKHM MOBEPXHOCTHO-AKTHBHOFO BELUECTBA 
HA TMOBEPXHOCTHOE TJIACTH®HUMPOBAHHE METAJIJIA 
MPH BOJIOUEHHH 


(IIpedcmaeaeno axademukom IT. A. Pe6uxdepom 22 VITI 1958) 


B uaeii ma6opatopuu Obl0 moKa3aHo (1), YTO pH OCOpadoTKe MeTaJIJOB} 
JlaBJIeHHeM B IIPHCYTCTBHM MOBECPXHOCTHO-aKTHBHbIX CMa3O04HBIX Cpe COMpo- 
THBJICHHe CIBUTY B TOHYAliLleM MOBepXHOCTHOM CyI0e OOpadaTHIBaeMOrO MeTAaJIIa} 
3AKOHOMePHO yMeHbillaeTca c yBeIMYeHHeM CTeleHH NecopMattun.OTciofa Obl 
celaH BbIBOA, YTO MpuH WwacTHYecKOH AedopMalluH B YCOBHAX KOHTAKTHOFO 
TPCHHA ITOBEPXHOCTHO-aKTHBHAaA CMasOuHaH cpela mracrupullupyer Meta —| 
pe3kO CHWKaeT ero Mpeflel TeKyYeCTH B TOHUAHINeM MOBEPXHOCTHOM CJlOe. 
B jaibHeiiliem oKagalocb, 4TO Mporecc MiacTHpuWHpOBaHHA 3aBHCHT He} 
TOJIbKO OT CTeMeHH ecsbopMallMH, HO WH OT TIpHpObl CMa304HOH CpebI W MeTaJia. 

B coorsercrBuu c uccnefopanusamn I]. A. PeOnugepa u B. UH. JInxrmana (?) 
MOXKHO CUMTATb, YTO NwacCTHPHUMPOBaHHe CBA3AHO C IIPOHHKHOBeHHeM TOBepx- 
HOCTHO-aKTHBHBIX MOJI€KYJI B Ppa3BHBalollveca B Mpollecce eopMallun e*eKTss 
MOBePXHOCTHOLO COA MeTaa H, CJICEOBATeIbHO, JOJOKHO 3aBHCeTb OT KOHUe- 
CTBa MOBeEPXHOCTHO-aKTHBHOrO BellleCTBa, CIIOCOOHOrO 3aMOJIHHTb 39TH WedeKTbi 
MyTeM JIBYXMepHOH MurpallMH AKTHBHBIX MOJIeKY.JI. 

Vccneqopanve BIMAHHA JO3HPpOBKH Ha BelHunMHYy adekta MiacTudHlupo- 
BaHHA MpOu3BOAMIOCb MyTeM HaHeCeHHA CMa3KH pa3HOH TOJIMHHbI 10 MeTOoLy 
Jlanrmiopa — Buomxer (*) mocmeqoBaTebHbIM OCax%KeHHeM MOHOC0eB, Mpel- 
BaPpHTeJIbHO OOPa30BaHHbIX Ha BOHOM MOBePXHOCTH, a TakxKe [WIA 2KHIKUX 
CMa30K IO MeTORy CuIMBa, IpedvioweHHoMy B. B. Jlepsrunpim (*). Uncso cnoes 
CMA@3KH PaCCUHTHIBaJIOCb He Ha HCTHHHY1O MOBEPXHOCTh OOpasila, a HA HOMHHAVJIb- 
HY!O TEOMeTPHYECKYIO MOBePXHOCTb. 

B mpollecce BoMOUeHHA pH GOOubIIMX HOPMAJIbHbIX JaBJICHHAX HM TaHreH- 
WHaJIbHbIX CABHTaX COCTOAHHE HM YHCIO CMA304HbIX CO€B Ha MOBePXHOCTH 
MeTAaJIJIa He OCTAaIOTCA HEH3MEHCHHbIMH, a MCHAIOTCA BCENCTBHE YBEJIMYeHUA TeOMeT- 
pHYeCKOH MOBepXHOCTH, CYMMapHOH MOBepXHOCTH B MHKPOTpellMHax HM acopo- 
IMOHHO-XHMHYECKOrO B3aHMOXeCHCTBUA Cpelbl C MeTaJJIOM HIM C eFO OKHC- 
Jamu. B cBa3H C 9THM NOyYeHHbIe HAMM aHHble JOMxKHI paccMaTpuBaTEcs 
Kak OTHOCHTCIbHaA OMeCHKa POJIH YHCa aCOPOWHOHHBIX c0eB B apbexTe 
luiacTupulupoBanua. MccreqoBaHne BIHAHUA JO3HPOBKH CMa3KH Mpou3Bosu- 
JOCb MPH BOJIOMCHHH MeHBIX HM aJIOMMHHEBHIX CTep2xKHeli Yepes MOGeANTOBYy10 
BOJIOKY MHameTpoM 8 wm. 

OOpasitbl THLATeIbHO OUNIAIHCb OT OKHCHBIX MeCHOK H aCOpOWMOHHbiIX 
COCB MyTeM TOKaPHOH OOpaOoTKH (CHATHeM jlocTaTOUHO ToCTOrO COA), 
a BOOKA OOe3>%KHPUBAaCbh KPHOCKONMYeCKH UHCTHIM GeH300M. Pacuer “| 
COMPOTHBJCHHA Cpesy B TOHYAHINeM fMOBeEPXHOCTHOM CI0e MpOusBOLMICA M0 
OCHOBHOMY ypaBHeHHIO Bomo¥eHHA (°) 


a u1Sp ao P=\s): 


SHayenua Pm — conporuBueHua MmerTasma OObeMHOMYy (bOpMOH3MeHeHHIO B 
YCIOBHAX BOOYCHHA OblIH BbIOPaHbl B COOTBETCTBHH C Nipe*kHuMH padortamn (1,5): 
ANA Menu P», = 28 Kl /mMM? nu aaa amomunna Py =9 «KID /une2. 
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M3 puc. | Buguo, uro npn Bcex AO3HPOBKaX MOBeEPHOCTHO-aKTHBHOrO Be- 
UlecTBa, T. €. MpH JOOOM 4HCJe cuI0eB (HaunHat c 5 cuoeB, Kora yxKe OT- 
YeTMBO (pHKcHpyeTcs mulactTudullupyroulee elicrBHe akTUBHOLi CMa3KH, UTO 
CBASAHO, MO-BHAMMOMY, CO SHAYHTCJIbHbIM MpeBbILeCHHeM HCTHHHOM NOBepXHOCTH 
oOpasija Ha, HOMHHaJIbHOH, no KoTOpoli BeseTcA pacueT uNCcJla Cmo0eB) Hanps2Ke- 
HHe cpe3a_ vlacTHpHLnpoBaHHoro 


pocta cTenenu jeopmMann (062Ka- 


CNOA ©, YMeHbUIaeTCH TO Mepe = Afbun? 
oo 
THA) Meg. Bmecte c Tem uucno (ab 
CJIO€B MOBEPXHOCTHO-aKTHBHOTO Be- & 
IlecTBa CYIe€CTBEHHO BJIMAeT Ha | SS Nes 
BeJIMYHHY 7 PH 3aqanHoli crenenu | 
HepopMalvu WM MaKCHMasIbHO BO3- — * Raita 
MOMKHY!IO CTemeHb esbopmauun 3a yi 
OHH poxog ¢». pa 5 mouo- bee Sees 
COAX CTeapHHOBOH KUCMOTHI =, ee Se eee 
yMeHblaetca c 23 go 8 KI/MM? | ee re 
np W3MeHCHH creneHH Jecbopma- 0 we 40% 
Wu OT 7% JO MaKCMMaJIbHO BO3- é =——> 


MOXHOH, a mpH 51 culoe B TeX Ke 
mpefesax edopmauwu c 9 jo Puc. |. SapucuMoct 7 of crenenu Jeopmauun ¢ 
2 xI'/mm?. O6ps1B o6pasia B Hep- "PH PasMH4HoM aHcTe MoHOCMOeB CTeapHHOBOn 

KHCAOTHI (BOMOUeHHeE MeqH mpH 20°) 

BOM cCJlyuae HacTyMaeT pu &,— 

= 22%, a BO BTOpOM IIpH em», = 
=36%. Ec nokppirb oOpasel, u3O6bITKOM CMa3KH, TO MaKCUMaJIbHO BO3- 
-MO2KHAaA cCTeneHb JecbopMaunHuM BospacTraeT NO Sm = 42%, a % pu 9sTOH je- 
opMaunn jocturaer | KI’/mM?. B caryaae oOpadorKu 6e3 cMaskH (BCyXyt0) OOpbIB 
o6pa3ila HacTymaer yxe npw ¢,,— 10—11%, a % pH 9sTOM OKaspiBaerca 
1500 paBHpimM 27 KI /MM? wu MpaktTu- 
YeCKH HE MeHACTCH CO CTeIeHbIO jle- 
(popMalluH. ITO sHaveHHe CoMmporHB- 
JI@HHA CBHrY B MOBePpXHOCTHOM cJI0e 
COOTBETCTBYeT COMPOTHBJIEHHIO Ha Cpe3 
B OObeMe OOpabaTHIBaeMOroO MeTAaJIa. 
B fambHeliem OKa3aJl0Ccb, 4TO 
arperaTHoe COCTOAHHe CMa30UHOIi 
Cpelbl TakxKe BUNAeT Ha CMa30uHOe 
/ jelictpue. Ha puc. 2 noKa3aHo u3Me- 
HeHHe YCHJIMA BOJIOUCHHA B 3aBHCH- 
UD 3 MOCTH OT Y4HCIa MOHOCIOeB cTeapH- 
HOBOH H OJICHHOBOH KHCJIOT TIpH 

7 20 u 100°. 

=a TIpu 20° omenHoBad KkuculoTa 
0 10 2 JO 40 7 MposaBdeT Ooee BbICOKyIO 3aqpipex- 
Yucno monocnued THBHOCTb, 4YeM CTeapHHoBax. Crea- 
Puc. 2. UsmMeHenne ycnmua pomouennaA B 3aBpH- PHHOBAaA KHCJOTaA MPH 7 MOHOCJIOAX 
CHMOCTH OT 4HCAa MOHOCIOeB CTeapHHOBOH H CHM KaeT YCHJIMe BOJIOUCHHA Ha 28 % 
omewHoBoH xKucnoT npu 20 u 100°. J —cTea- yo CpaBHeHMIO C Cyxoli o6pa6orKolt, 


pHHopadA KucnoTa, 20 2 — cTreapHHoBad KH- a O/eMHOBaN TPH TeX 2%Ke yCOBHAX 


cnota, 100°; 3— omenHopaa xKucmoTa, 20°; i z 
4 — oneunopaa Kucaota, 100° Ha 65%. TIpu 100° cmasounHpIi 9¢p- 


tbekT BooOule MOBbIlaeTcH, HU 93TH 
KHCJIOTbI HauMHaloT JelicTBOBaTb OJ[MHaKOBO, MpH4eM KarkKlaA H3 HUX CHH- 
*KacT yCuue BOMOUeHHA pH 7 MOHOCJIOAX Ha 75—80 % . OTHOCHTeJIbHO cma6oe 
fleficTBue MOHOCJI0eB CTeaPHHOBOH KHCJIOTHI pH KOMHATHOH TeMMepatype, M0- 
BUJIMMOMY, OObACHAeTCA TEM, TO OHM CO3MaIOT Ha MOBepXHOCTH necbopmupye- 
MOrO MeTaJJia TBepylO MWICHKY, H MOJIeKYJIbl CT@aPHHOBOH KHCJIOTHI He o6v1a- 
JlaioT HeOOXOZMMOM MOMBHXKHOCTLIO JIA MPOHHKHOBCHHA BHYTPb MeTaJla 10 
pasBUBalolLuMCsA B Mpottecce LepopMatun NetpekTaM CTPyKTyPpbI. Takaa TBeplasn 


wo 
io 


S 
= 


Younue GonoveHun 


KpHCTaslIMyecKad MIeHKa MPH jeopMallMH MeTaJJia BO MHOFHUX pia se 
ppipaeTcsd, U PakTHYeCKH He MocTuraeTCcA CIJIOMIHOTO MOKPbITHA. wre 
TeMHepaTypbl MpHBOAMT K BOSpaCTAaHHIO MOABH2KHOCTH TOBepXHOCTHO pee 
MOJIEKYJI H, C@JOBATeMbHO, K JIYUWIEMY MPOHHKHOBEHHIO CPeAbl B MeTaJIJI, | 
BleyeT 3a COOOIO MOBbIeHHe acbipeKTHBHOCTH aCOpOWMOHHO-XHMHYeCKOTO IIa 
cTupuuupopanua Metasia mpu 100° B npucyTCTBHH cTeapHHOBOK See 
[loqo6ubie 3aKOHOMepHocTA HaOwofaloTca M Ha [pyrHx MeTaJWax. Db Tadd. 
HOoKa3aliO H3MeHeHHe t, MPH BOJIOVCHHH aJIOMMHHA B IPHCyTCTBHH pas/IMHOrO 
yHC1a MOHOC/IOeB CTeapHHO- 
BOM KHCJIOTHI. C yBeIMYeHH- 
Vismenenue 7, (KI /mM?) c yBesiMueHHeM CTerleHA Jeop- e€M UHCJIa MOHOCJIO€B 7% | 


Maun € (%) Ip BOJOYeHHH aJIIOMHHHA (CMa3Ka: MYJIbTH- yMeHbulaeTcA Cc 12,5 ° we} 
culo CTeapHHOBOH KHCJIOTbI, TeMmepaTypa KOMHaTHas) 0,3 «I'/mm? mpu u3MeHennn | 


Ta6amuna 1 


Yueno cnoeB fe cTeneHu jecsbopmMalnn oT 7% | 

= MO MaKCHMaJIbHO BO3MO?KHOH 

helt 3 5 9 19 | 39 | (0 oOppiBa). Bes cmasKu | 
=°  jpomecc BOMOUeHHA UMCTEIX | 

: aJIKOMHHHeBbIX OOPasIlOB He- | 

ey ae oan e ae a a ra pp BbINIOJIHHM, jlaxKe TIpH He-| 
15.2 4.4 | 3,9 |2,9 | 41,2 | 0,9  SHA4HTeIbHBIX oO2KaTHAX. | 
1.0 Ve role ee Gale (S B ta6m. 2 mnoKka3aHo 
24,4 0,6 CcpaBHuTembHoe u3MeHeHHe 
aan | ee yCHJINA BOJIOUCHUA aJIOMH- 
a | 0°3 HHA TPH pa3sJIMuHbIX Temre- 


paTypax HM pa3HOoH cTeneHu 
eopMaluH JIA OeHHOBOH HM CTeapHHOBOH KucsoT. Odpa3iibl CMa3bIBaJIHCb 
TOJICTLIM CIoeM cMa3KH. M3 TaO. 2 BHAHO, uTO pH NOBbIIMeHHH TeMMepaTypbl 
cmMas04HOe JeHCTBHe CTeapHHOBOH KHCJIOTHI 3HaYHTeIbHO BO3pacrTaerT. 
Hawa OMbiTbl noKka3aiM, YTO CNMPTbI MpH KOMHAaTHOH TemMMepatype MpoxB- 
JIAIOT mooOu yo 2%Ke 3aKOHOMEPHOCTh. IIpu MOBbILIEHHH TeMMepaTypbl JO 100° 
JeHCTBHe CNHMPTOB yxyWlaeTCAH BCJIeECTBHe jecop6uuH, a KHCJIOT yJIyullaerca, 
Tak Kak MpOHCXOAUT Mepexoy oT OOHIY- 
HOH (pu3H4ecKOH alcopOlMH K aKTHBH- 
pOBaHHOH xemocopOlun. 
V3 MOJIy 4EHHbIX J\aHHbIX cuenyer, YCHJHE BOOUeCHHA (B KT) B pa3HbIxX Cpeyqax 
YTO yxKe HeOOJIbIOe WHCO aCopOMHoH- 


Tao gmita ee 


HbIX CJIO€B MOBePXHOCTHO-aKTHBHOPO Be- Creapunopaa | Onenacnas ne 
UL€CTBa BbIZbIBAeCT 3HAYHTEIbHOE IacTH- K-Ta 
(PHILMpOBaHHe MOBePXHOCTHOPO C/O Me- &, % 

20° 400° 20° 400° 


Talia H CHH*KCHHE B Ppe3yJIbTaTe STOTO 
YCHJIMA BOJIOUCHHA. Bmecte C TeM BbIAB- 


JI@Ha CYW[ECTBEHHaA POJIb MOABUXKHOCTH 7,0 84 58 70 | 72 
ayCOpOHpOBaHHbIX MOJIeKy B appexte sha 497, = O2—| Lee 
nlacTHPUUAPOBaHHA, CBA3AHHaA C BO3- 15,2 | 146 94 115 | 102 
MOXKHOCTbIO _MPOHHKHOBCHHA AKTHBHbIX ee ces = 2 tae 

24,4 218 144 175 1541 
MOJIEKYJI BHYTPb MeTaJIIa MO pasBHBalo- 29 OU 955 166 215 196 
WUMCA B Wpotecce WePpopMalluH HOBbIM 31,9 296 190 250 236 
NOBEPXHOCTAM pa3jella. SakKOHOMepHoe 36,0 | 318 280 273 = 

37,8 304 329 _ = 


YMeHbINeHHe Tt, C YBEIMYCHHEM © HEBOS- 
MOXKHO OOBACHHTb OObIUHbIM BHeLIHHM 
CMA3O4HbIM J€HCTBHeM; 9TO YMeHbIICHHe ABMACTCA CeEACTBUeM aCopOuMOHHOrO 
1aCTHPUIMPOBaHHA MeTAaJJIOB B MOBepXHOCTHOM cyloe. To OOCTOATEbCTBO, 
ITO CHMPTbi LalOT MPHMEPHO TOT 2*Ke SpPekT M1acTupulApoBaHuA pH KOMHAaTHO! 
TeMIepaType, WTO M KHCJOTHI, YKa3bIBaeT Ha OMpeeNAIOULYIO pom OOpaTumoli 
(busmueckol ancopOunn B adppexre PeOuugepa, yactHm clyyaeM KOTOpOrO 
ABAAeCTCA opeKT MlacTHpHUpoBaHHUA B Mmporeccax BomoUeHHA. 

OAHaKO BO3MOxKHOCTh XHMMYeCKOrO B3auMOelCTBHA JeopMupyemoro me- 
TaJila C AKTHBHBIMM KOMMOHeHTaMM BHeUIHeH Cpeybl MpMBOAMT, KaK mMoKa3auH 
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HalwH OMbITb! C KHCJIOTAMH MPH MOBbILICHHbIX TeMMepaTypax, K BOSpacTaHUto 3(p- 
PeKTa TWNacTHpHIMpoBaHuA, 4TO ykKa3bIBaeT Ha BaXKHYIO POJIb XeMOCOP6IIHOH- 
HbIX ABJICHHH B STOM 9deKTe B TeX CiyYaHx, Kora Taka XeMOCOPOLLHA BO3- 
MOKHA. 

Bpipaxkaio Oularoqapxocth B. VM. Jluxtmany u C. Sl. Befinepy 3a mennpie 
COBEThI MpH MpoBeyeHHu 3STOH pa6orsl. 
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TEXHHYECKA PH3HKA} 
Axagemuk IT. B. KYPJFOMOB, B. K. KPULLKAS, Tl. A. JIATAHKO u WO. A. OCHIIbsH: 


OB H3MEHEHHSX CHJI MEXKATOMHOHM CBA3M B OMHOPASHOM 
TBEPJOM PACTBOPE HHKEJIb — AJIFOMMHHH 


B nocmequee BpeMsA ObWIO YCTAHOBJIeCHO MIA WeMOro pHa OMHOasHbIX TBEP-| 
JlbIX PACTBOPOB, B COCTAB KOTOPbIX BXOMAT MepeXOMHble S/IEMCHTHI, UTO B PESYyJIb-| 
Tate TepMuuecKoli OOpaSoTKH M MvlacTHYecKOH epopMallMu MPOWCXOAUT U3Me-) 
H€HH@ HeKOTOpbIX UX PH8H4YeCKHX CBOHCTB. Oco6enHocTBIo 9TUX CIABOB ABJIACTCA, | 
uTO B TO BPeMA KaK OHM OCTaIOTCA BO BCeH OOsacTH TemmepaTyPp o6pa-} 
OOTKH OfHOpasHLIMU, Y HUX H3MeHAIOTCA Takue (PUSHYECKHE CBOHCTBA, KaK 3J1eK- 
TPOCOMPOTHBJICHHe, MOLYb YIpyrocTH, XapakTepuHcTHyecKkaA TemIMepaTypa,| 
KosppuUHeHT MHeHHOrO pacwiMpeHusA, TBepfocTb u Ap. IIpeanomaraerca, To} 
9TH H3MCHEHHA CBOHCTB CBASAHBI C MepepaciipeyesIeHHeM ATOMOB B TBEPJOM Pac- 
TBOpe H OOYCOBJICHbI H3MCHCHHEM .COCTOAHHA 3/IeKTPOHOB (*~‘). 

O6uluM JWI pANa HCCeEMOBaHHBIX HaMH CMWaBOB Ha OCHOBe %Kesle3a OBI} 
CYULECTBEHHOE MOBbILIEHHE CHJI CBA3H B pelleTKe TBePLOro pacTBOpa Nocse Ha- 
rpeBa B onpeyleeHHO OOacTH Temnepatyp (500—600°) macrnuecku Jecopmn-| 
POBaHHbIX HJM 3aKaJICHHbIX OOpa3oB (*). OO u3MeHeHHAX CHJI CBA3H MbI CYHJIM 
MO H3MeCHeHHIO MOLyseH yIpyrocTH H NO H3Me€HEHHIO HHTCHCHBHOCTeH peHTre- 
HOBCKHX HHTepdepeHuMH mp Mepexoye OT TeMMepaTypbl %HAKOTO a30Ta K 
KOMHaTHOH Temmepatype. IlocmeqHee NosBomAIO MO CopMyaM JIA TemJOBOTO 
(bakTOpa MHTCHCHBHOCTH OLeCHHBaTb H3MCHEHHe CpeAHEKBapaTHUHOTO OTKJO-! 
He€HHA TeMIOBbIX KOeOaHHH aTOMOB HW eOaeBCKy!O XapakTepHCTHYeCKYIO TeM- 
mepatypy. 

McceqoBanue TEMH 2Ke METOJaMH HHXPOMOB M0Ka3aJ0, YTO OOPas0BaHHe Tak 
Ha3biBaemoro K-cocToAHHA, MpPOHCXOAee pH HarpeBe MWwacTHYecKH Jedop- 
MHPOBaHHbIX WIM 3aKaJIeCHHbIX CMIaBOB, COMPOBO*KaolleecA MOBbIIMeHHeM 
9JIEKTPHYeCKOFO COMPOTHBJICHHA H H3MCHEHHAMH Me€XaHHYeCKHX CBOHCTB, TaK- 
%Ke MPHBORMT K MOBbILICHHIO CH CBASH. VCHJeHHe MerKaTOMHOH CBASH ObIsO: 
OOHaPy2KeHO MH B IlepecbIjeHHOM TBepfomM pacTBope Ti u Al B Huxpome mpu | 
HarpeBe 3aKaJICHHbIX CIIaBOB B OOacTH TeMMepaTyp, B KOTOPOM BbIJeTeHHe | 
BTOpoH (pa3bl eule He OOHapyxuBaeTca (°). | 
H3yyenve TemilepaTypHoli 1 BpeMeHHO! 3aBHCHMOCTH M3MeHeHHA CBOHCTB. 
IPHBOLMT K BBIBOAy, UTO BO BCeX STHX CYYAAX MOBBILMEHHE CHI CBA3H ABMAeTCS | 
pesysibTatom AudpysHOHHOroO Mpolecca nepepacnpeseeHHA PaCTBOPeHHEIX aTO- | 
MOB B pelleTKe oHOasHoro TBepforo pacTBopa. McxoyHbIM COCTOAHHeM B 3TOM 
mpowecce ABIAeTCA B OovIbUel WIM MeHbUIel CTremeHH xaOTHUHOe, Heymops- 
AOUCHHOe pacnpekeseHHe aTOMOB, MOJlyYaeMoe HIM B pesyJbTaTe HarpeBa JO 
BBICOKHX TeMMepaTyp C Mocielylouleli PuKcalueli pacmpeyeneHusa myTeM 3a- 
KaIKH HIM B pesyIbTaTe XOJIOMHOM MacTH4ecKol WepopmMauuu. Tipu nocae- 
AylouleM HarpeBe JO TeMMepaTyp, UP KOTOPHIX MOABHXKHOCTb aTOMOB CTaHO- 
BUTCH 3aMeTHOH, pacipeeeHHe aTOMOB HawHHaeT U3MeHATDCA B CTOPOHY 
oOpa3s0BaHusA TakOrO pacupeeeHHA, MIP KOTOPOM XHMMUeCKOe B3auMOTeli- 
CTBHe M@KIy aTOMaMH BO3spacTaeT, SHEPHA CBASH M CHJIbI CBASH B pellerKe 
MOBbIMaloTcH. XapakTep sTorO pacmpeleneHuA B uccTeLyeMbIX crulaBax eULe 
MaJlO H3yueH. 

IIpu uccueqoBannn ciiiaBa Ni — Al rakxe Obiio O6HapyxeHO u3MeHeHue 
CHJI Me?KaTOMHOM CBASH B pelleTKe ONHOasHOrO TBeporo pacTBopa B pesy.b- 
TaTe TepMHyecKOK OOpadoTKH. OyHakO CyulHocTb mpouecca, IIpHBOLAMLerO K 
NOBBILMCHHIO CHJI CBASH, 34eCb, MO-BUMMOMY, COBepuIeHHO MHas. 

CaMTkH cniaBa HuKeb — aiomunnit (8,3 ar. % Al) omxurasmuch mpy 1150° 
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B TeyeHne 100 yac. Kopka cautka yo ceuenua 40 X 25 mM? HaunHanacn mpH 1000° 
H sakaHMuBalach Mp Temnepatype~400—500° (camTOK K KOHILy KOBKH MMem 
yxke TEMHBIM WBeT). BaTem KOBaHbIe OpycKu mpoKaTbiBasHch BxooqHy10 (40% 
oOKaTua) HW H3 HUX H3roTaBNBamuch oOpasub anno! 100 mu u J\MaMeTpom 
10 mm. Ha 9Tux o6pasiuax, moce ux pa3IM4HOH TepMuyecKoOH O6paborKu, onpe- 
| ACIANICH MOLyb TOuTa MeTOJOM H3MepeHHA Pe3OHaHCHBIX uacTOT pu Mposob- 
HbIX KomeOaHH AX crepxKHA (*). M3mepenue moxya nmpousBoqumocb 0K KOM- 
HaTHOH Temmepatype. 

Pe3yuIbTaTbl ompeleiennsa MoAyia FOnra Waa cnaBa HuKerd c 8.3% A! 
MpeACTaBJIeHbI Ha PHC. 1. Kpnspie puc. | noKa3prBator xo u3MeHeHUst MOLVA 
nocle [By X4acOBOH BbIepxKKH pH ‘ 

PpasHbIX TemmepaTypax (or 100 Ke 
Ho 1000°) qa pasmMunErx ucxoy- 
-HbIX COCTOAHHH CriviaBa. 

M3 puc. | BugqHo, To crmaB 
B  XOJOLHOAeEPOPMUPOBaHHOM = Hi 
3aKaJICHHOM COCTOAHHAX OG/laaetT 
Mojlysem Ha 6% Gonee BEICOKHM 
M10 CpaBHEHHIO C MOJYJIEM OTOXK- 
*KeHHOrO cnviaBa. Jia mepeBona 
cmulaBa HW3 COCTOAHHA C BbICOKHM 
Mofyem (cocrosHue B) B cocrTo- 
‘AHHeE C HH3KHM MOjlylem (cocTos- 


oe 
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i 
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ameHenue motyna HMhea 
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A. 


Vy ! 
| [ ; 
0 
Hue A) HeoOxo,uM. HarpeB JO TeM- 4 
nepatyp Bpune 600—700° c mocute- 4 
JIYIOULHM =MeJJICHHbIM = OX a>K Je 
HueM (KpuBble /, 2, puc. 1). [ospi- 6 


IleHHe TeMMepaTyPpb! HarpeBa B OO- 
stactu 700—1000° npuBoyntT k no- 
CT€EN€HHOMY MOHHXKeHHIO MOJVJIA. 

Hao6opotr, jwia mepeBosa cria- 
Ba 43 cocTtosHuaA A B cocTosHHe 
B yoctaTroueH HarpeB )O Temile- 


200 600 1000° 200 600 1000° 200 600 1000° 


Puc. |. M3menenue moyyaa lOnra c Temmepatypoi. 
Cuaasp Ni-+ 8,3 at.% Al. 1, 2, 8 — megqnenHoe 
oxmjaxkyenHe (c meubio); 1’, 2’, 38’ — 6picTpoe 
oxujaxkyenve (Boga). J, 1’— xonoqHaa mpoKkatKa 
(40% oG«KaTua); 2, 2’— oxmaxKqeHHe B Boyle Cc 


patyppr 300° c nocmelyrou\HM 
OXJIaxKe@HHeM B BOJe (KPHBas 3’, 
puc. 1). IIpu stom yxe uarpeB upH 100° Bbi3biBaeT 3aMeTHOe MOBBILIeHHEe 
MOLVA, BOSPacTatoulee IPH MOBLIWeHHH Temilepatypb! or 100 yo 300°. | 

CocrosHue A He H3MeHACTCA, CCIM OXJIarKeHHe Moce HarpeBa Jo 300° nun 
jlo Oomee BbICOKHX TeMMepaTypP MpPOH3BOAMTCA MeWIeHHO (KpHBaA 3, puc. |). 

Kpuspie 3 u 8 puc. | coxpaHsioT CBO XOX H B TOM C/ly4ae, eCJIM CMIaB CHa- 
yaa Harpepaetca fo 1000°, 3aTem OxJaxaeTcH WO TeMMepatypbl BbI,epxAKH, 
@ McCue BbINepKKH OXMarKLaeTcA B BOLE HH C Next. I}pu 9TOM CKOPOCTh OXx1axk- 
qenua ot 1000° go TemnepaTypbl BbI<epxKKH He OKAa3bIBaeT 3a4MCTHOPO BJIHAHHA 
Ha XO KPHBOH. . 

STH AaHHble MOSBOMAIOT 3aK/IOUHTb, UTO COCTOAHHE C BbICOKHM MoOjly.IeM (B) 
B 3aKaJICHHOM CiiaBe He ABJIACTCA Pe3YJIbTaTOM MepeoOxXJaxKeHHA JO KOMHAT- 
HOil TeMMepaTypbI COCTOAHUA, CTaOWJIbHOrO IPH BbICOKHX TeMIepaTypax, 
a BOSHMKaeT B pesysbTaTe MpeBpallleHHA, MPOMCXOAAMLErO B CIWIABE TOMbKO 
MPH ObICTPOM OXJax*KQeHHH B HHTepBale TemilepaTyp OT 300° oO KOMHAaTHOH 
TeMIlepaTy pbI. 

TIpu Harpese cnaza B cocrosHun A 40 300° B HeM He IpouCXOAHT cylkecTBeH- 
HbIX H3MeHeHHM, HU B Mpollecce HarpeBa, HH B Mpotlecce BbiqepAKKH ”. M3me- 
HeHHE MPOHCXOMMT JIHUIb BO BpeMA ObICTpOro OXJ/axKHeHHA. B cCooTBeTCcTBHH C 
3THM BbIBOJOM HaXOJHTCA H TOT (akT, UTO H3MCHCHHE MOAYAA HE 3aBHCHT OT 
BPeCMCHH BbILepXKKH.CIMaBa MPH MOBbILIeHHOH Temnepatype (Puc. 2). Beanunua 
Ke appekta onpeseiAeTcA JIMMIb TeMMepaTypol, OT KOTOPOH MpousBOAUTCA 


1000°; 3, 3’— oxmaxkyenne c neupic c 1000° 


¥ 207 c OOC VK PMOMY 2°:DMeKTY H3MeCHEHHA MOJYIA. 
* VmeloTcad B BUY H3MeHeHHA, MIpHBOAULHE K OOCY*KMaeCMOMy appekTy I A MO) 


id 


3aKalKa: OHA YBeHUMBaeTCA C MOBbILICHHEM TemiepaTypbl 3akaJiKU OT 100 
30 300° u pH MabHelwieM MOBBILMeHHM OCTACTCH HeH3MeCHHOH. 

Ecum 6b1 COCTOAHHE C BbICOKHM MO/JLYJIEM (B) OpI0 CTaOHJIbHBIM Mp BBICO- 
KHX TeMMepaTypax, PUKCHPOBaOCb ObICTPHIM OXJaKACHUCM M MpeBpalllasocb 
6bI B COCTOAHMe C H43KHM Mosysiem (A) B MHTepBase OT 300° jo KOMHaTHOH 
Temiepatypbl, TO HarpeB CliaBa B COCTOAHHH B no Temnepatypbl Bbliue 300 
C MOCMeLYIOUHM MeVICHHbIM OXJa2xKeHHeM AOJPKCH Obl Obl MPHBOAUTb K Me- | 
pexony B — A. Ojnako, kak Noka3bIBaeT KpuBaa 2 puc. 1, 3TO He HMeeT Me: | 
cra. HeoOxoqum HarpeB civiaBa B COCTOAHHH B yo Temnepatyp Bpiue 700°, 

' YTOObI MOXKHO ObIJIO IyTeM MejI- 


JIGHHOTO OXJIa*KJCHHA  BBISbI- | 


Su % g - BaTb IMOHW2KeHHe MOJyJA. 

S 6 |_| {x00 -1000°) Orciowa culeqyeT Takxe, 
CS) a (a am ee feel yTo cocrosaHve B, BO3HHKatO- 
e 4 8 mlee pH ObicTpOM OxJaxKLeHHH 
S 9 06 cilaBa ip TemnepaType HH*Ke 


; 300°, saBaaeTca MeTacTaOnJb- 
g ce 1 a HbIM COCTOAHHeM, CMOCOOHbIM 
TIepe€XOMHTb B YCTOHYHBOe CO- 
cTroaHve A pv OCcTaTOUHO BBI- | 
COKOH TemnepaType,T. e. MpH o- 
Puc. 2. Asmenenue Mogyaa lOnra gaa cnmasa Ni-~ CTaTOUHOH NOABH2XHOCTH ATOMOB. 
+8,3 aT.% Al. a— oToxxeHHbIi mpu 1000°, 6 — xo- B HacTosulee BpeMa eme He 
JIORHO JedopMupoBaHHbElit 

ACHa IIpupoa COCTOAHHA Cnvla- 
BOB C BbICOKHM MOAYJIeM H CYI[HOCTh mpouecca Mepexonza A-—> B. Bo BeaKom | 
clyuae sTO TMpolecc COBepIeHHO Apyroro xXapakTepa NO CpaBHeHH!O C TeM, 
4TO HaOJOJaocb B CAyYaAxX MNOBbIMeHHA CH CBA3H, YNOMAHYTHIX B Hauae 
3TOH cTaTbH. HeoOxoyumocTb ObicTporo oxjaxKJeHHA B OONACTH TemMMepaTyp, | 
B KOTOPOH MOJBH2KHOCTb aTOMOB OUeHb Masia, yKa3bIBaeT Ha TO, YTO Mporecc — 
mepexola ABJIseTcH Oe3qudpy3HOHHbIM H He CBA3aH C Mepepacnpeyemenuem 
PaCTBOPCHHbIX ATOMOB. 


T\eOaesckue peHTreHOrpaMMbl He MOKa3aiH pasHHIbl B KPHCTa/MMUeCKO! 
pelleTke cimlaBa B OOOHX COCTOAHHAX. 

CymecTBeHHoe pa3slMune OblI0 OOHapyxeHO B MHKPOCTPYKType civiaBa. 
Ha puc. 3 a@ moKa3aHa MUKpocTpyKTypa OOpa3ila, MeAJIeHHO OXJ1axKeHHOrO | 
or 1000°. Puc. 3 6 npexcraBaseT MUKpocTpyKTypy Toro xe OOpa3sila, Ox/1axKWeH- 
Horo B Boge or 300°. Ha Bropom cHuMKe NoOABHICA pebet), YKasbIBaIoUluli Ha 
BOSHUKHOBeHHe CBHTOB B Tpomecce 6bicTporo OxaxK,eHHA. | 

Kak cueyer 3 puc. | (Kpuspie J, 1’), cocroaHue C BLICOKHM MOYJIeM MOxKeT 
OLITb NOMyYeHO H B pesybTaTe mlacTuyecKkoli WeopMattuu. B 3sTom cay4ae 
pH HarpeBe B OOmacTH TeMnepatyp 250—300° nponecxoquT MauibHelilee MOBBI- 
meHve Mosyia Ha 1—2%. IIpouecc, npuBorsmui K 9TOMy AONOHHTeIbHOMY 
NOBbIMCHHIO MONYJIA, ABJIAeTCA uddpy3HOHHBIM MpoleccoM, Kak culekyeT u3 
puc. 26. [lonmxKenne Mofyia HacTynaer nocwe HarpeBa BHIIe 600° ¢ nocmeLyi0- 
ULHM MeJVICHHbIM OXJIaxKeHHeM. 

Anasornunble pesybTaThl Obl MOMYUeHbI MpH H3yYeHHH H3MeHeHHii MO- 


Aya lOura B 3aBucumMocTH OT O6pa6oTKH H WIA TBepxoro pactBopa Ni — Cu 
(LO; Sara; Gi). ‘ : s 
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K cmamee [. B. Kypdwmoea, B. K. Kpuyxot, IT. A. Jlamatixo u JO. A. Ocunbsnxa, 
K cmp. 76 


Puc. 3. Mukpoctpyktypa o6pa3ua cnaspa Ni-+ 8,3 at.% Al. a — mequenHO oxsaxKqeHHblii 
ot 1000°, 6 — oxaxkgeHHbIi B Boge oT 300° (cHATO TO %e MecTO UWIHia, 6e3 TPaBJeHHsA) 


K cmamve P. B. Foay6yoeoti, k cmp. 91 


Puc. 2 
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Joraayp Akajyemun nayx CCCP 
1959. Tom 124, N 14 


TEXHHYECKAAH ®H3HKA 


JI. A. POSEHBEPL u B. ©. KA3AHLLEB 


O ®H3HKE YJIBTPA3BYKOBOM OBPABOTKH TBEPJIbIX 
MATEPHAJIOB 


(ITpedcmaeneno axademuxom H. H. Andpeeeoim 30 VIII 1958) 


1. Hecmorpa Ha CpaBHHTebHO ObICTpoe H WIMPOKOe pa3BHTHe y.bTPasBy- 
cOBOrO MeTOAa OOpaboTKU TBepAbIxX MaTepHasos (1), dusuKa Mpowecca Mo cnx 
IOp OcTaBalacb HexACHOH. MoxKHO OblvIO AHUIb YTBepxKaTb, UTO pelllaloluluM 
JAKTOPOM ABJIACTCA HaNHuHe aOpa3sHBHOrO MOPOWIKa B TOHKOM CJ1l0e *%KHAKOCTH 
fe2%K ly TOPWOM MHCTPyMeHTa H OOpadaTHLIBaeMOll NOBeEPXHOCTbIO, TaK KaK 6e3 
\OpasuBa 9PO3HA CHJIbHO Magaer. OsHako MO MOBOLY MpUpoOsb! CHM, BbIsbIBaIO- 
WHX yflapbl aOpa3MBHbIX YacTuYeK 06 OOpabaTbIBae- 
fy!0 MOBeEPXHOCTh, CYILeCTBYIOT JIMIIb runoTesbl. Bce 
)HH MOryT ObITb pa3sOuTbI Ha TPH OCHOBHbIe rpynnb, 
3 COOTBETCTBHH C KOTOPbIMH 4aCTHUKH aOpasuBa MpH- 
\OpeTaioT GobuIMe yCKOpeHHA B pesysbTaTe jelicT- 
3HA: 1) MOHAeEpOMOTOPHbIX CHJI 3BYKOBOrO NMOVIA, a 
‘akxKe THAPOAMHaMHYeCKHX TeYeHHH (3BYKOBOH Be- 
ep); 2) yapHbIx BouH, OOpa3yroulMxcaA pH aHHH- 
WAWHH KAaBHTAIMOHHbIX My3bIPbKOB, HM 3) 4HCTO 
f€xaHHuecKuX yapoB KoOeOOULeroca Toplla HH- 
tTpymeuta. IloceqHee mpesmonoxweHHe BbICKa3bIBa- 
[OCb B TpeX BapHaHTax: a) yap HaHOCHTCA Mo yac- 
MuKaM aOpasuBa, JeKallluM Ha OOpadaTbIBaemoi M0- 
sePXHOCTH; 6) yap HaHOCHTCH aCTHUKaM, B3BeLIeH- 
ibIM B 3a30pe, H B) TOpell KOeOsIOMleroca HHCTPy- 
feHTa B Tpomecce paOoTbl Wap2xHpyercsA YacTHIlaMu 
\6pa3uBa. 

2. Jlia pewenua 9Toro (busHuyecKH HMHTepecHoro 
[ MpakTH4ecKH BaxKHOrO BOMpoca HaMH Obl NpHMe- 
[eH METOJ, CKOPOCTHOM KHHOCBEMKH Mpollecca, KOTOPbIHi 
Ke XOPOIO 3apeKOMeHOBa ceOs pH H3y4eHHH 
}O3JCHCTBUA MOLLHbIX YJIbTPa3BYKOBbIX BOJIH Ha Be- 
qecTBo (7, *). OcHOBHBIe 9KCNePHMeHTAJbHbIe TPpyLHO- 
TH OMpeleIAINCh HeEOOXOAMMOCTHIO HaGONCHUA 3a MOBeeHHeM OTACIbHbIX 
epeH MaJIbIX pa3MepOB B CPaBHHTeJIbHO TYCTOH CyCMeH3HH, HaxOJsALIeHCA B 
MWeHb Y3KOM 3a30pe MexKy TOPUOM HHCTPyMeHTa H OOpabaTHIBaeMbIM MaTepHa- 
tom. Ilostomy 2KCMepHMeHTabHad yCTaHOBKa Oblla BbIMOHeHa CJleyioulNM 
6pazom (cm. puc. 1). Moxposuoe creks10 2 TOMMMHOH OKOWO 0,1 MM H MoMLabio 
10 <x 20 MM BKuJleHBanochb Mexkyy AByMA cTeKamMu 25 X 40 MM H TOJLLHHOIO 

MM (/) TakKuM O6pa30M, 4TO TOpell MOKPOBHOMO CTeKsIa OOPasOBbIBadI AHO pe- 
eppyapa 3, OOKOBbIMH CTe€HKaMH KOTOPOFO CJIY2KHJIN TOJICTBIC CTEK IA. B 9ToT 
ezepByap MoMemlaiacb OOblMHad aOpasuBHaA CycneHsnA KapOuna Oopa, a 
Bepxy BBOMusIcA paOounit MHCTPyMeHT 4; B KaveCTBe MOCMeTHErO UCHOMb3OBA.I- 
a Kycouex (14 < 14 mM) mesBuaA OT OesomacHoH 6puTBEI TomHHOIO 0,1 MM, 
IpHMaAHHbIi K KOHILY MarHuTOCTPHKUMOHHOTO CTep2KHeBOro BHOpatopa 5. 
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Puc. 1. Cxema 9kclepH- 
MeHTa 


pe 
lpi TakoM pacnouloxKeHHu MexkKy TOPILOM HHCTpyMeHTa es a oOpadaTbl 
BaeMOM MOBePpXHOCTbIO (TOPIOM MOKpoBHOrO cTeKsla) yaeTcA HaOsokaTb Mpo 
tece oOpaOoTKH MIpH pacnosoxKeHHH aOpasHBHbIX 3epeH B OAMH PAX. Jina cKko 
porcHoli cbuKcalMaM mMpowecca MpHMeHsAaCb BbICOKOCKOPOCTHAs cnnOk 
OT1-22, o6salaiouaa paspeliaroment cnoco6uocrpio ~40 smHuii/MM Ha 8-MHI 
JIMMeTpOBOH KHHOMUIeHKe. CbeMKH BeJIMCh B MpOxOAAULeM CBeTe IPH CKOPOCTA: 
20 000 u 50000 xagpos/cex. Ocb cbeMKH OblJIa HalpaBseHa MepneHAUKY JAP He 
MWIOCKOCTH pucyHKa, a yBemMueHHe Gplvlo MoqoOpaHo TAKUM o6pa30M, 4T 
NowHad WupuHa Kapa Ha TWeHKe COOTBETCTBOBala YyacTKy oObeKTAa, PaB 


Homy 3 MM. 


Ta6Oauna 1 | 


7 


Cxopoctb Mowoxenne Pa6ounit i AMUJHTY Aa KoneGatenph 
Ne noaq1eHKH anes sa6paropa gasep, Ma YKHAKOCTb UHCTDYM., pane 
; 
80 20 000 JlexkuT Ha | | t 
adpa3HBe 0,34 Boga 56 240 | 
85 20 000 To «xe 0,29 Boga 59 270 | 
88 50 000 To xe 0,25 Boga isl 190 | 
83 20 000 [loaBeuleH : 
¢ 3a30poM 0,37 Boga 63 250 
86 20 000 To »*e OATS Bona 73 310 | 
84 20 000 To xe 0,83 T wuepHH | 45 220 | 
: 


3. PaOora Belacb Ha pe3s0HaHCHOH 4acToTe BHOpaTopa, paBHoH 6,8 krL 
Jla MpwxKuMa ucnomb30Basca Bec BHOpaTopa, paBHbId 160 r. B HeKoropp 
cly4aax BHOpaTop MOABeLINBaJICA B MOMOXCHHH, IPH KOTOPOM TOpell HHCTPy 
MeHTa He KaCaJiCd aOpa3HBHbIx 3epeH. B TaOm. | mpHBeeHbI OCHOBHbIe Mapa 
MeTPbI HEKOTOPHbIX CepHii IKCIMePHMeHTOB. CpeqHuH pa3Mep aOpa3sHBHbIX 3epe 
coctaBlamt 220 1, c pa3s6pocom 150—440 ». Konuentpauua aOpasnBa (KpoMi 
HEKOTOPHIX CMeWHaJIbHbIX CulydaeB) Obwia oKomo 50 Bec.%. Kak BH] 
H3 IIPHBEeHHbIX JaHHbIx, OOpaOoTKa lla B OOuLeyNOTPeOHTeEIbHOM TeXHOJIOPY 
YeCKOM PexKuMe. | 

4. SacHaTble MWIeCHKH Mocse CooTBeTCTBYIONeH OOpa6oTKH No_Beprasmuc 
KaK BH3YaJIbHOMY H3yYeHHIO, TaK H KOJIMYeCTBEHHOH OOpa6oTKe MeTOJOM KY 
HeorpaMM. | 

B pesyabrate oOpaOorku BCero NOMYYCHHOFO IKCMEPHMeHTAJIbHOPO MaTepHE 
Ja yYalOCb OOHAPYXKUTb JBHXKeHHE YaCTHIL aOpasuBa, BbISbIBAeMOe MOUTH BCE 
MH TMepe4UHCeHHbIMM BbILIe MpHudHaMu. OHakoO JaekO He BO BCeX Cjlyyan 
970 J\BHXKeHHe aOpasHBHbIX 3ePpeCH MPHBOAMO K CKaJIbIBAHHIO YaCTHL CTeKJé 
OOpaborka cTekla HaAOMOMalach MHIb B CAYUYae MPpAMOTO ya 
pa HHCTPYMeCHTA NO a6PpazsHBHOH uaCTHUKe, MERE 
ule H Ha MOBePXHOCTH CTeKJ a. OANH M3 TakHX CAyUaeB MpHBexe 
Ha puc. 2a: cBeTad YaCTb Kapa — OOpaGaTbIBaemoe cTeKO, TEMHaA— HHCTP) 
MeHT. B 3a30pe MexKAy HHMH BHAHbI YaCTHUb! aOpasuBa, YaCTHYHO eKaMH 
Ha NOBEPXHOCTH CTeKJIa, YaCTHYHO B3BeUIeHHbIe B BoAe. Ha Tperbem Kaspe cBef 
Xy, B MOMeHT HaHOO/IbUero MpHOH2KeHUA HHCTPyMeHTa BUA, OOpasoBaBllas 
ca TpeulMHa. Bpemsa oOpa30BaHHA TpelMHbl MeHbue 20 ucek. B jailbHeliuey 
Kak MpaBHJlO, OKOO TPeUHHbI NOABAAETCA BTOpaA, HLyulad HaBCTpeyy MepBo 
H CMBIKalomlaica C HeH, B pesyAbTaTe Yero BbIKaJIbIBAeTCA KYCOUeK CTeKAZ 
PanyOuna BbIKOJIa COCTaB/IAeT OT 1/4 NO */3 ero JIMHeMHOTO pasMepa, a CaM OTKC 
NOBLIHHCA KYCOY4eK TO MOPAAKy COOTBeTCTByeT BeMMUMHe aOpasHBHOrO 3epHe 
lyrepecHo, 4TO, KaK M B Cay¥ae yAbTpasByKOBOi OWNCTKU (?), B oOpa3oBat 
HIHECA TPCHIMHbl YCTPeEMIAIOTCH KOMEOIIONLMECS! TYSbIPbKU, CMOCOOCTBYIONLHe O° 
CJIOCHHIO BBIKOJIOTOrO KYCOUKa OT OCHOBHOrO MaccuBa. Kpome BbIKOJOB Taki 
CPpaBHUTeIbHO OObUIMX KYCKOB HaGsO,aeTcs TaKxKe BbIKPaliMBaHHe CTeKJI 
B BUAC O1CHb TOHKOFO MOpollkKa NOX yactuleH aOpasuBa. Tak, HanpuMep, # 
80 


Puc. 2. Kagpbl, MOmy4eHHEIe CKOPOCTHOH KHHOCbeEMKOM. a — OOpa3s0BaHue KpyNHOFO BbIKOMa 

(nenka Ne 88); 6 — ABxKeHHe YaCTHUb! B pesyJlbTaTe COyapeHHA C HHCTPyMeHTOM (nMeHKa 

Ne 88); 6 — 3ax0MbIBaHHe KaBHTAalMOHHOFO My3bipbKa BOMM3H YaCTHUbI aOpasnpa (nmeHKa 

Ne 84); 2 — paspylienve mopepXHOCTH HHCTPyMeHTAa B pe3ybTaTe KONeOaHHli KaBHTalLMOHHOTO 
ny3bipbKa (meHKa Ne 86) 


JIAH, rt. 124, Ne 1, Posen6epr u Kasanue 
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muieHke Ne 80 yacruna a0pa3uBa AuaMer 
Ma 15 Mcek. 


J\pwxKenue actu aOpasupa Nox JeHcTBuemM 


BOPHJIOCb BbIIMe, He MPHBOAMT K paspymenmio cTeKwa. Tak,Halpumep, Ha puc. 26 
BUAHO, Kak YaCTHIa aOpasuBa (noMeyeHHaa CTPpeJIKOH Ha NepBOM Kafe) B pe- 
SyMbTaTe COyHapeHuA C HHCTPyMeHTOM OTCKaKuBaeT OT Hero H HaHocuT yalap 
NO MOBCPXHOCTH CTeKJIa; OMHaKO, HeECMOTps Ha TO, 4TO CKOPOCTb ee JBHXKeHHA 


(180 cm/cex) mourn paBHa MakcuMadbuHoii cCkopocTw BHOpaTopa, Ha cTeKje He 
BUHO HHKaKHX CJIELOB paspyeHns. 


Tem Golee UX He BHJHO B Tex culy- 

YaAX, KOPa CKOPOCTb YaCTHIl MCHbUIe. 
Ha puc. 26 noka3aH KaBuTaluon- 

HbIM My3bIpeK, NepHoyuuecku 3axs0- 

MbIBaIOULMHCA Hay, uacTulel adpasn- 

‘Ba, wlexkauleH Ha MOBePXHOCTH CTeK- Puce. 3. KuHeorpaMMa J[BHxKeHHA UaCTHILbI 

Jia. Ha uerpeprom xKagpe cpepxy cTeka B Boxe (muieHKa Ne 88) 

(pasa pacuiMpeHua) on oTmeueH 

crpemkou. Hecmorpa na HanOomee OaronpuHATHbIe yculOBUA, 3ecb TakxKe He 

BHHO HHKaKHX CJIeCAOB paspyllleHHA cCTeKuIa. 

HecmMorpa Ha TO, 4TO YHCTO KaBHTalMOHHad 2po3ua (Ge3 aOpasuBa), Kak 
ye yKa3bIBaJlOCb BbIMIe, HPpaeT MaJlylO POJb MPH yJIbTpasByKOBOH OOpaborKe, 
HEKOTOPbIe aBTOPbI CUHTAIOT ee BPeNHbIM (PAKTOPOM, MOPYUIMM CO3aBaTb CpaB- 
HMTCJIbHO KPYIHbIe HepOBHOCTH Ha OOpabaTbIBaemolt moBepxHocTuH. Mb! Ha- 
OmOLaIM KAaBHTaMOHHy!O 2pO3HIO MHCTpyMeHTa. ; 

Ha pwc. 22 noka3aH MepHokuueckH 3aXJIOMbIBaIOULHiicA KABHTAMOHHbIIt 
Ny3bipek, CHAUIMH Ha TOple HHCTPyMeHTa. CrpeikKoH momeyeHa (ha3a HaHOoulb- 


pom 420% yrayOumacb Ha 35 p. 3a Bpe- 


APYTHX MpHYHH, Kak yxKe [Lo- 


Puc. 4. KuneorpaMMa [ipHvKeHHA YacTH, aOpasuBa B rvinie- 
pune (mmeHKa No 84) 


wero pacmmupeHua. Xopouio BHA JYHKa pa3spyileHHA Ha MOBepXHOcTH HHCTpy- 
Menta. [IpukuKa moKa3biBaeT, UTO B 9TOM Cly4ae HaOIOaeTCA OYCHb HHTeH- 
CHBHOe pa3pyllleHHe CO CKOPOCTbIO AeCcATKOB KyO. MMJIJIMMeTPOB B MHHYTY, 
oObACHAIOULeeCA, MO-BHMMOMY TeM, YTO B HallleM Clydae HHCTPyMeHT Obl BbI- 
MOJHeEH H3 XPYHKOH, CHJIbHO 3aKaJIeHHOH CTaJH. 

5. Ckopoctu, coodmlaemple B3BCWICHHbIM YacTHaM KaBHTaUMOHHDIMH Wy, 
3bIPbKaMH, HeBeIMKH; Tak, Ha menKe No 83 ny3blpeK AHaMeTpom 0,1 mm coo6- 
ilaeT uacTule aOpa3uBa CpesHioi0 CKOpocTbh OKO/IO 30 cM/cekK, a Ha MIeHKe 
No 86 — oxono 40 cm/cex. Takoro »e NOpAAKa CKOpOcTH JBHXKeCHHA YaCTHL 
MO JelicrBueM 3ByKOBOro Berpa. Tak, Ha PHC. 3 10Ka3aHa KMHeEOrpaMnMa Modbema 
BbIKOJOTOrO KycouKa CTeKJa; WHppaMH OOO3HAYCHbI HOCMELOBATEMbHbIC MOJOAKE- 
HUA. COOTBETCTBYIOULAaA CKOPOCTb COCTaBJIAeT ~25 cm/cex. B rlMepHHe 7, 
BeJIMUHHA CYULCCTBeEHHO MeHbIIe; U3 KHHeOrpaMMbl, MpuBeeHHOH Ha Pag 
9Ta CKOPOCTb PaBHa BCEePO JIMLIb OKOJIO 4 cm/cex. KouHeuHo, Take oe ue 
*KeHUA aOpa3sMBHbIX YaCTHIL He’ MOryT BbIsBaTb paspywleHHs cTekyla. On 
43 2TOFO BOBCe He cylekyeT, TO WBWKeHMe VaCTHI, MOA AeHCTBHeM KaBHTallHH ; 
MOTOKOB He HrpaeT HAKaKOH POH. Hao6opot, powtb ero a thy eel 
MU 3aKJIOUACTCA B BbIHOCe BbIKOJIOTbIX UaCTHI, H PasMOMOTOTO aOpasuBa, a Tak 
; 6pa3uBa. 

a Ges cniowrannrt IpHBeeHHble BbIIe CKOPOCTH pam Be 
B Boe HB IMMepHHe, YTOObI YACHHTb YCTAHOBJICHHyIO paHee PAAOM aBTOPOB ) 
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3MIMPHYeCKYIO 3aBHCHMOCTb MPOH3BOAHTeIbHOCTH Mpolecca OT BASKOCTH pa- 
6oueH KHAKOCTH. 

B gakioueHHe aBTOpbI MOMb3yIOTCA CTy4aeM BbIPAsHTb TayOoKylo0 Osaro- 
lapHocTb Kacbempe Hay4Holi u y4eOuol cboTorpaduu u KuHemaTorpapuun MI'Y 
u, B uacrHocTu, C. P. )KyKoBcKomy 3a MpefocTaBseHHe BOSMOXKHOCTH PaOoTHI 
c Kamepot @I1-22 u romomb B paspa6oTke MeTOJMKH CKOPOCTHOM KHHOCbeMKH. 


AkycTuyeckHi HHCTHTY’. Hocrynui0 
Akajemun HaykK CCCP 29 VIII 1958 


WHTHPOBAHHAA JIMTEPATYPA 


yl. Poseu6epr, 1. ® AxXuMOBU4, CoBpeMeHHOe cCocTOsHHe HM TepcneK- 
THBbI Pa3BHTHA YJIbTpasBykoBoro MeTOfa OOpaOoTKH XPynKHX MaTepHanos, M., 1958. 
2A.C. Be6ayx, Jl.O. Makapos, Jl. J. Posen6Oepr, Axycra. xypu., 2, Bag 
113 (1956). * B.P. Ky kospcekunh, B.® Kasannes, JI. 0. Makap os, Kypn. 
HayuH. H Mpuksr. totorpapun u KuHemaTorp., 1959 (B meuatn). 
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oruagn Ankanemun HaykK CCCP 
1959. Tom 124, Ne 1 


QIEKTPOTEXHHKA 


Nl. Wi. NMAPXOMEHKO 


NIPHHUANbIE MEXAHW3AUHMM AHAJIN3A PEJIEAHO-KOHTAKTHbIX 
CXEM 


(ITpedcmasaeno axademuxom B. C. Kyae6axuneim 17 VII 1958) 


Pejevinaa CXeMa B OOUIeM cy¥ae COCTOHT H3 BOCIIPHHUMAIOLINX, npoMexky- 
TOYHDIX HW HMCIOJHHTCIbHbIX SJIeMeHTOB. BocnpHHuMalollve 3JIeMeHTbI COepxKaT 
B CXe€Me€ TOJIbKO CBOH UCMOJIHHTeIbHbIe OpraHbl (JIA 93eKTpOMeXaHMyecKuXx 
yCTpOlicTB — KOHTaKTbI), KOTOpble MbI GOyeM O603HaYaTb CHMBOJIaMH Q;, i = 
Mel y<.05 P) (a; paBHo a; usu a;,). [lpomexyrounbie dJIeMeHTbI COJepxKaT B CXe- 
Me kKaK pearupyloluve OpraHbl (AVIA avleKTpoMexaHHyecKHXx pesle — OOMOTKH) 
Xj, Tak W MCHOMHHTebHbIe opraHbl x;, j =1,..., gq. Vicnoumuresbupie 9ure- 
MeHTbI COJlepxKaT TOJIbKO pearupylolive opraHbt Zp, k = 1,..., Fr. 

KouTakTHble JBYXNOJIOCHHKH Ksiacca II (p > 0, g = 0, r = 1) npexcraBumpl 
B Buse OyeBoH (:byHKUMH P NepeMeHHBIX, H NMOSTOMY MOryT ObITb pa3JIOXKeHbI 
Ha KOHCTHTYeHTHI euHUUbI (7,”): 


2P—1 s 
Fie, Gated) = >) U7 Lan (1) 
7=0 ett 


3necb © nu I] — coorsercTBeHHO 3HaKH OyJIeBOM CyMMbI HW NpovsBeyeHua; Ay— 
KOS(*PPUUMEHThI, TpHHuMatollwe 3HayeHnA | wm 0. 

CrpyKTypHbIli aHaiH3 TakHX J[BYXMOJNOCHHKOB MO YCJIOBHAM cpaOaTbiBaHHa 
3aKJIOUAaeTCA B BbIJeJIeCHHH U3 passioxweHuA (1) BCex KOMOMHALMH cocTosHHit * 
BOCIPHHUMaIOlllHX 9JIEMCHTOB: 


p 
[Laz = tele eses ie Apt ’ (2) 
f=1 


fsHaueHuaM A,;— 0. ; 
- 3ameuaune 1. Jlw6ol KonTaKTHblii AByxmoulocHuK Kslacca H moxKHo 


Ipeo6pa30BaTb B KOHTAKTHbIM JBYyXMOJIOCHHK KJIacca Jile 
[Ipu onpenesenuu yciopuli paOoTb! 3JIeMeHTOB CX€M o6ilero Bua OObINHO 


hiomb3yroTca (°) copmyvion: 


| Fy = Fle) F(Z}, (3) 


1 
| 
| 
H 
| 


ne f [Z~]— env, BKJIOYeHHBIe MOCJIeMOBaTeJIbHO C Zz, Wu f {Zp} — wHBepcna 
ifeneti, NapasmiesbHEIx Zp. 


 Bameuanne 2. Jlo6yw cxemy B mpomecce onpeyenenua wenet f [Ze] ¥ 
: {Z,} MO%KHO Mpupectu (4) K HeKOTOPOMy ABYXIOJIFOCHHKY (10 OTHOIMJeHHIO 


: Zn). 


we 
| 


aTb COCTOAHHAMH. 
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* YcOBUMCA KOMOHHallHu COCTOAHHH 3JIEMeCHTOB Ha3blB 


Us sameuannii 1 u 2 calenyeT, YTO MeTOM pasJIOx%KeHHA Ha KOHCTATYCHTBI | 
eLUAMIbI TIpUroseH Avid anatu3a cxem oOujero Bua. Tak Kak 


Bl De 
1h (thi) +>) ai): (4)) 
=0 i=1 
cbopmywia (3) mpHoOperaeT Buy 
2P—4 p 2P—1 a | 
Fa, = >) tha | [a [] (to + Ya). (5) 
Z=0 f=1 Z=0 t=1 


i 


HerpyHO oKa3aTb, YTO B OKOHYATEJIbHbIM pesybTAaT aHasH3a M10 YCJIOBMAM| 
cpaOarbiBanus BOlyT KOHCTHTYCHTbI CMHHIUbI, JI KOTOPbIX 


[Ar] - {hi} = 1, (6); 
a Jia ycuOoBuH HecpaOaTbiBaHHa 
[Ai] - {hi} = 0. (6a) | 


Mero pa3JIO27KeHMA Ha KOHCTHTYCHTbBI C/MHUILbI, eCTeCTBeHHbIH AA O}HO-| 
TAKTHbIX CXe€M, JIErKO PaCIIPOCTpaHHTb Ha MHOLOTaKTHble CXCMBI, eCJIH Tipe ACTAaB-' 
JIATh NOCcNeqHvVe B BUC OTHOTAKTHOTLO JKBUBAJeHTAa™®, oy Ss TaKOH i 


OMHOTAKTHOM CXeMbI, Y KOTOPOM BOCMPWHMMAIOWIMMA 2JIeEMeHTAMH Oy,..., %p4qj 
ABIAHOTCA Qy,...,Qp W X1,..., Xg, A UCMOMHUTEJIbHBIMM SIEMeCHTAMH 22,,..., Qyi4— 


Xyy.-»Xq HW LZy,...,Z-. BYMCM—Ha3bIBaTb O4,...,%p4g BXOMHBIMHM, At 
Qy,..., Qg4, BEIXOMHBIMM QeMeHTaMH. Tora uMeeT cuJly (5) C 3aMeHOK 
CHMBOJIOB WM WHJeKCOB: 


oP ret pg eRe p+q_ 
i] os apo |: 
Fop= 1 (fal Weel ap ee (@) 
Z=0 i=1 Z=0 Z=1 


Snecbg >> 0 u k= 1,2,...,g+7r. Popmyna (7) saBanerca HanOonee oOmen: 
ipa g = 0 nomyyaem (5), a mpu Bcex {A;j}=1 nonyyaem (1); p=O Qaex 
ABTOHOMHBIe (°) CXEMbI, a ¢ = 0 —CXeMbI 6€3 HCMOJIHHTEJIbHbIX 3JICMCHTOB. 
/\a MHOrOTaKTHbIX CX€M, MOMHMO CTPYKTypHoro aHasu3a m0 (7), Ba?KHbl 
ABJIACTCA ONPeTeJeHHe NOCJEOBATeJIbHOCTH JCHCTBUA 3JIEMeCHTOB BO BPeMeHH. | 
Tloox%KuM cHayasla B OJHOTAKTHOM 9KBHBaJleHTe p = 0 MH BpeMeHa cpaOaTBI+ 


BaHMA WM OTMYCKaHUA SeMeHTOB Q,,..., Q7, Qy44,..., Qo4, OAMHAKOBbIMM Hi paB+ 
HBIMH t > 0. Saqaya cocTouT B onpefeseHHH coctomHH {Q,,...,Q,, Qy44,-. 
»+6,Qg47} B KAKbIN BMCKPeTHbILt MOMeHT Bpemenn t = 0, 7, 2r,... TIpH 3a]{aHHoM 
HavaJIbHOM COCTOAHHM BXOJIHbIX 9JIEMeCHTOB**: 
Gamage (8) 
Tak Kak 0 ompejevieHHIO OMHOTAKTHOTO 9KBUBaJIeHTa 
{QQ 5066, Qa, Qopaseey Qoer}e = f (or... %a}0) (9) 
MW Mexkly Qy,...,Q7 HW O1,.6., % CYWECTBYeT O/HOSHAUHOe COOTBeETCTBHe, TO 
{X1,+++) Xho = wees Qo}, (10! 
M OSTOMY MOKHO HaHTu: 
; diya hOy, Cg tances Qatar = Le ect) (11) 
WIM B OOWIeEM Buse: | 
; Pei arees Oa, aa aaeses ot rte aes TL { aay « sesudlann ie (12 


* Vicnowb30BbaHHe MOHATHA OfMOTAKTHOFO SKBUBAJICHTA MO3BOsIAeT pacnpocTpaHuTb BC} 
CYHLeCTBYIOUWe MeTOMbI aHaJIH3a H CHHTeC3a OLHOTAKTHBIX CXE€M Ha MHOPOTAKTHbIC CXeMBI, 
** STecb WU jlavlee 3HaKH ~ Hak CMBOJamMH 3.1IeMeHTOB OmycKatoTca, 


B4 


Hytepoit Taxt raOsmup! BKOUeHHE cxembr HaeT coctosHne (8), a culeqyto- 


ve TakTbl SA eees WacTH paBeHcTBa (12), pacnomoKeHHble B MOpAKe BO3- 
pactanua tf. SaBepuienne NOJYUCHHA TaOJHUbI BKIIOUeHHI HacTynaeT mpH nep- 
BOM Y)OBJICTBOPeHHH paBeHCTBa 


(Oa, +00, She = {0,..., thy cis (13) 
ANIA WUAKJIMUeCKHX CXeM H 
{Qq52--5 Xghite = {Oy ,..., Aghy (14) 


AJIA HEUMKJIMYeECKHX CxeM. M3menenne HauasibHoro cocTOsHUA (8) JJaeT pa3unu- 
Hble TaOJIMUbI BKJIOUeHHE. 


B o6mem cuyyae, npn p>0, q>0 un r > OQ HavaJlbHoe COCTOAHHe BXOJ- 
-HBIX 3JIEMeCHTOB OyeT 
{lq 5-06) Upto {Op-tiyes+, Aptos: (15) 
Ilo ananoruu c npesbiyyuuM 
4 Dig. Qy, Qos +7 Qasr} ae T ({04,+.+, &p}g + {Aptiy-++, &ptah)o- (16) 
Tlockomky mpH p >0 B cxemMe BO3MOXKHBI YCTOMUMBLIe COCTOAHUA, 3 KOTO- 
PbIX €€ MOXHO BbIBCCTH BHEIUHHM H3MEHCHHEM COCTOAHHA {1,...,%p}, aJIbHeli- 
\IUHH Mpolecc MOXKeT MpoTeKaTb J[BOAKO. EcsIM HMeeT MecTO 
foo eng eRe ad, Cpa, e. (17) 
TO HaxXOJUM 
{Oh ptasese Optate = RS aaa Qa} 5, (18) 


‘MW Jit MoMenta 27 nowyuaem 
(OT yes Q,, Qotaseess Qo4r yor a Jali Baynes Lp} te {Sptiyeses pthc) (19) 


SOs Qo}< = {Op tiss-y Lp+oto (20) 

{Qqtiyes Qoirhs == (Qa tiyeees Qoirtos (20a) 

TO HeEOOXOJMMO COrsiacHO 3a]aHHOH NporpaMMe BO3J{eHCTBHH Ha BOCIPHHHMalo- 

mHe 3JIeEMeHTHI Q,--+,Ap U3MCHHTb COOTBETCTBYIOULee HM COCTOAHHE BXOJIHbIX 
‘3JIEMeHTOB: 

LOectes Onis = 1 Ors-+ <5 Ops gs (21) 


Sra onepallud aerT: 
{Q),...; 24, ois <4 Oo4+r}or - i (La ,-0-s phe = {hptiresey Optg}o)- (22) 


| Papenctsa (19) u (22) umelor cuuly, eCTeCTBEHHO, Jit JUOOEIX cOceqHHX 
(MOMeHTOB BpemenH ¢ u t+ 7. SaBepiueHHe mMpollecca HacTynaeT MpH MosABJIe- 
www ycoBua (20), Korga wporpaMMa BHeWHHX BO3eHCTBHH Ha CXeMy y2Ke 


‘ucuepnana. 
IIpeqnouioxKuM Telepb, ITO 3JIeEMeHTHI 
O7,--, 2m » 1th Or eMsrce hae 5 (23) 
\MMeIOT BpeMa cpaGOaTbIBaHUA st, S=2,3,... Ecam B MOMeHT t+ 7 paBeHcT- 
BOM * 


PO Oe. 3 Og 0 Sigs Sea ince yea ee 

== | ({G45+-+, Xp}e, + {Optiye-sy Lp-+tq}t) (24) 
) 3acpHKCHpOBaHO TOABJIeHHe YCJIOBHH WIA cpaOaTbiBaHHA OHOrO 3 9JIeMeHTOB 
128), Hampumep ©;, TO, IpHHHMaa BO BHHMaHHe, JTO CX€Ma HaXOJUTCAH B He- 
YCTOHUHBOM COCTOAHHH: 
| {02;,..- ’ Ores; Qitms Qahire =f {Lptiyeres ptahts (25) 


* ty— MOMeHT TlocvleqHero H3MeCHeCHHA COCTOAHHA BOCIPHHHMAIollnx IJIEMCHTOB CX@CMBI, 
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HaxOJUM 
{hptire+s Xpti—12; Aptitirs++s Lptght+t = {OT,-. Q;-1, ae ae Qasites 
{opr depe = {Qa}e = (%ptilt, 
H 3allMCbIBaeM Jit MoMenta t + 2t 
ORR OF ge ary 0) wer eh ho Qatar) Qotrheper = | of 
="f ({oty.005 p}t, + {Oe ppiye+e Mppimas Mppitares+r Mptaghtte 1 {apti}t). (27) 


Jlanee mpouecc MoBTOpseTcA, IPpH4eM PaBeHCTBO (26a) 6yeT HMeTb CHJIy Jo 


TOB Hi 

MoMeHta ¢ + st. AHaslorMuHO mporecc sat a a 
myckaHnHe. 
M3,102%KeHHbIC I PpHHIMOBI 
JiersiHd B OCHOBY CIelHaJIbHOM 
JIOTHYeCCKOH MalIHHbI WIA aHa-+ 
yiu3a pevieHHbIx cxem *. Peasy 
3allHH B MAalllHHe pa3wOxKeHHsy 
Puc. | (7) cooTBeTcTByeT OJIOK-CXeMak 

puc. 1, a mpoueccam (8)—(27 

cxema puc. 2. 

CosaHHaad MallMHa, B OTJIMUMe OT CYULeCTByIOWMX YyCTpolcTB MooOxorol 
pona (5-8), o6magaeT OosbIIOM eMKOCTHIO, MO3BOJIAeT HMeTb JesIO CO CXeMaM 
OMHOTAKTHbIMH HM MHOFOTaKTHbIMH, MpOeKTHPYeMbIMH MH yxKe CMOHTHPOBAHHbIMA,, 
WMeeT PYYHY!IO 3aNHCb H ABTOMATHYCCKY!1O BbIayy pe3yIbTaTOB Ha MepdoKapThl 


ghtt_y Ptd sw 
2 } 


“5 t=/ 


Puc. 2. J—nporpamMa bsBHewHHx spoagelicTaHH, JJ — 
610K 3afaHHs HauambHoro HaOopa, JJ] — 6n0K 3aepxKKu 
Ha cpaOaTbIBanve H OTMycKaHHe 


CHOCOOHA ONPeNeATh MOCMELOBATEIbHOCTL elicTBUA 3/1IeMeHTOB CXeMbI BO Bpe 
MCHH, BbIMOJIHATbh aHaJIM3 HEKOTOPbIX THMOB CX€M Ha Oe€CKOHTAKTHBIX 9J1eMeH4 
Tax, CPaBHeHHe CXeM MexkIly COOOH, a TakKxe PelllaTb JorMuecKHe HU [pyrue 3a- 
Madu, CBAZAHHbIe C MPOCKTHPOBaHHeM PeweliHbIxX ycTpoficts. MawimHa He uMeett 
NPHHUANHaIbHbIX OrpaHHueHHH MO yBeIHYeHHIO eMKOCTH. 


Unctutyt apToMaTHkH uM TeleMeXaHHKH Tlocrynuso 
Akaylemuu HaykK CCCP 17 VII 1958 


UWHTHPOBAHHAS JIMTEPATYPA 


1M. A. Tappuaos, Teopus penelino-KontaKTuplx cxem, M.—JI., 1951. 2C. E) 
Schannon, Trans. AIEE, 57, 718 (1938). ®M.A. Tap puwmos, JAH, 77, Ne 3} 
413 (1952). 4M. A. aspuaos, Crpyxrypnaa TeOpusA peseiHbIx ycerTpolicts, M., 1956) 
° B. UW. Wectaxos, Apromar. u Tesemex., 15, No 2, 107 (1954). ¢©T. T. Lyxanops, 
Hucceptanna, Jlenwurpanck. wHCT. HH. .-, Tpauen., 1955. 7C. E. Sechann'om 


E. F. Moore, Proc., IRE, 41, N 10, 1348 (1953). 8B. H. Po uu, ABToMaT. u Tene 
mMex., 18, No 5, 437 (4957). 


* Manna paspa6orana astopoM B Vucturyte aptomatuku u Tenemexanuku Axkanemu 
Hayk CCCP nog pykoBogcTsom mpod. M. A. Tappvuiopa. 
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Hornage Ananemun Hayk CCCP 
1959. Tom 124, Ne 1 


KPHCTAJIJIOT PA®HA 


B. K. BAMHUITEMH 


HOBbIE PABEHCTBA, CBSA3bIBAFOLUME CTPYKTYPHbIE ®AKTOPDbI 


(ITpedcmaeneno axademuxom H. B. Beaoeuum 5 1X 1958) 


IIpoexunn Pypbe smeKTpOHHOl MOTHOCTH KpUCTasMUeCKHX CTpyKTYp CTpo- 


ATCA NO CTPYKTYpHbIM (pakTOpaM HyvleBbIxX cero L (um H, usu Kj) 
OOpaTHOH pelleTKH: 


1 
59 (xy) = Cc \ p (xyz) dz = a >) F nto exp [— 2ni (hx +- ky)].- (1) 
0 


hk 


Ta NpoeKiwA WaeT pacnosoxenne Bcex atomos. Ilo cTpyKTypHEIM (pakTOpam 
HeHyJeBol mockoctu (L = const = 0) Moxer 6bITb nocrpoena ycmoBHas (HM, 
Kak ee elli@ Ha3bIBaloT, OOOOMeHHaA) MpoeKIMA, Tak 4TO 


1 
Sr AXY) = c\ o (xyz) exp [2niLz] dz = = a Pex exp [—2ri (hx + ky)]. (2) 
0 


hk,L=const 
Sta KOMIIeKcHad B OOMeEM CJIyyae (byHKIMA 


OL (xy) == Sicose (xy) + isin £ (xy) (3) 


UMeeT CBOMMH COCTABJIAIONIHMH KOCHHYCHYIO M CHHYCHYIO YCJOBHbIe mpoeKiHHn 
1 

1 : la 

Seos (sin) Z (xy) =c \ ig (xyz) cos (sin) 2xLz dz. (4) 
0 


KaxkAblit aTOM j Ha YCJIOBHOH MpOeKIMH PacioslOxXeH B TOM Ke MECTe, YTO 
WM Ha OObIMHOL, HO BCeqCTBHe HamMunA cbasoBOrOo MHOKUTetA cos(sin)27Lz; 
COOTBETCTBYIOMMM eMy MK H3MeHAeCT CBOIO BEIMYHHY HW Jlaxke 3Hak, HCuesaA 
B UACTHOM Culy4ae, CCIM 9TOT MHOXKHTCIb paBeH HyJo. TaKuM oOpasom, xoTs 
CTpyKTypHble (pakTOPbI, BXOAANe B PALbI Mypbe (1) u (2), copepuieHHo pasiH4y- 
Hbl, MOmyuaemble (PYHKIHH BCe Ke HMEIOT CXOHBIC YePTEl. 

STO CXOACTBO MOXKHO CflelaTb MOUTH MOJHBIM. B page pa6or Opto no- 
Ka3aHO, 4TO H MO HeHYyeBOH MIOCKOCTH OOPaTHOH pellleTKH MOXKHO NOCTPOUTb 
MpoekUHio, aHaorMuHy1o HywleBol MpoeKiuH, TaK HasbIBaeMy!O MOJJIbHYI0 
npoexumo (1, *, 4). IeficrsutenbHo, HeTpyqHO BueTb, 4TO Ha MOfyJIbHOH 
MpoeKHn 


| or (xy) | a V 02,.7 (xy) rie a2 (XY) (5) 


AaTOMbI OyyT paciouloxwKeHbl Ha TeX 2He MCCTAaX, YTO H Ha oObI4HOH, H BCe OyAyT 
UMeTb MOOXKUTEMbHLIA 3HaAK. OTIMUNE COCTOHT B TOM, YTO, MOCKOJbKY AaTOMHbIC 
aMMIHTybl oTpaxkeHHi ARL oTJMUalOTCA OT ATOMHbIX aMIWIHTy ta ere 
hkO, cbopma muKoB OyJeT HeCKObKO HHOH. @MopMa MMKOB Ha YCJIOBHOH rea 
IHN OMpesesAeTCH COOTBETCTBYIOULHM MIOCKOCTH L HeHyJIeBbIM CeueHHeM O i 


HOrO IIpocTpaHcTBa JIA aTOMHOM ammluTyAbl. Ect BBecTH KoIpPUmAeHT MPH- 
Be]eHHA 


D> fi Siro) 
a. 6 
“yp (s) > Pp (Spar) ( ) 


Zt 


H, MOMHOXKHB Ha Hero CTPyKTYPHble (akTOpPb! IlJIOCKOCTH ARL 
F (hkL) x, (s) = F (hRL), (7) 


HOCTpOHT NO mpuBeyeHHbim F(hkL) pay Dypbe (2), TO pasMune B (bopMe MH- 
KOB oy H|5,| OyyeT sMMMHUpOBaHO (TOUKOM Ha CHMBOJIOM OyeM O3HadaTb 
qelicrBue npuBegennsa). Ja Mampix L u Bcerya pH OO/bUIAXx s KOSPPULHeEHT * 
Malo OTsIHUaeTCH OT E/MHHILbI. 

CyuyectByet elle O2HO OOCTOATEIbCTBO, BCIEACTBHE KOTOPOrO HM MpHBeseH- 
Had MOAYJIbHad MpOeKIHA He OOA3aTeMbHO TOXKMECTBEHHA HYJIEBOH, a HMCHHO 
BO3MOXHOCTb MepeKPbIBAaHHA ATOMOB. 

Bec cyMMapHoro IIHKa aTOMOB, JIe@?KalllHX Ha OMHOM BepTHKaJIH, Ha MO]LYJIb- 
HOM Npoekiun OyeT, KAaK HETPyMHO MOKa3aTb, BCer fa MeHbIe HIM PaBeH Becy 
TOrO XKe MMKa Ha HYJeBOH MpoekKWuH, BCseACTBHe Yero B OOLeM CJITy¥ae 


3y (xy) >| 52 (xy) |- (8) 


Hoke MbI paccCMaTpHBaeM YacTHbIM Cly4al, KOra aTOMbl Ha MpOeKUWHH He 
MepeKpbIBalOTCA, WIM SKBHBAJICHTHBIM eMy CJlydali, KOra OHH MepeKpbIBaloTCs,, 
HO pacCTOAHHe MexK LY HAMM MO BEPTHKaJIM MaJlO 10 CpaBHeHHIO C NOJyNepHoOOM 
c/2L rapmMonuku cos(sin)27Lz. 

[[paxruyecku STOT CulyuaH BCTpeyaeTCA OCTATOUHO YacTO, OCOOeHHO, eCJIM 
OJMH W3 MepHOJOB pelleTKH HeBeJIHK. 

Ja paccMaTpHBaeMoro CJIyyad MO/yJIbHad H HYJIeBasX MpOeKWHH TOK ecT- 
B@HHBI: 


| 31 (xy) | = 30 (xy). (9) 
Cue OBaTeJIbHO, 
35 (xy) =| oz (xy) |? = 91 (xy) 31 (xy). (10) 
Koadpuunentht Pypre :yHkunii, BxoAauHX B (10),—s3ToO cTpyKTypHbIe (baK- 
TOpbI F (ARO) u F (ARL). Koscpcpuunentsr Pypre Fy (| > |?) ompegesatores cBept- 
KOH B oOpaTHoH peleTKe Koo(puuneHToB Dypbe HWCXOAHBIX (pyHKuHH Fy (cs) u 
Fir (s ) Hee F (9): 


Fw (\9 2) =D) Fu (0) Fa (2). (11) 
H 


Ecam papubl (pynkunu (10), To paBHbl H Bce ux KoSipHNHeHTE! Dypbe Crea 
CJIeJOBATeJIbHO, 


2) F (hkO) F*(h—W',k—R',0)= >) F(akL,) F'(h—h', R—#', L,) = 
hk 


hk,Zy=const 


=e FMM (1 MOR ae My emg a aed anton (12) 


hk, L.=const 


ITO—OCHOBHbIe paBeHCTBa, aloe B OTCyTCTBHe Me€pe€KPbIBaHHA ATOMOB CBA3H 
M@XLY CTPYKTYPHBIMH (akTOpaMM pasvIMYHbIX, MaPaVIebALIX [PYF Jpyry ceTOoK 
oOparHoii pemerku. Ero cogepkaHHe MOxKHO cqpopmMyJIMpoBaTb Tak: cBepTka 
CTPyYKTYPHBbIX (PaKTOPOB NO CeTKE OOpaTHO!! PeLeTKN ABUIAeTCH WHBapHaHTOM 110 
OTHOLEHHIO K HHeKcy cerky L. 

Jia KaxkoH mapbl NapaseJbHBIX ceTOK CYUeCTBYeT CTOJIbKO paBeHcTB (12) 
CKOJbKO MOXKHO BbIOpaTb 3HaveHHii A’k’, Mp KOTOPHIX MpoMsBeyeHuA ele He 
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paBHb! Hyo. B uacrHom cu1yyae mpa 2’ =O, k’=0 nonyuum sBMecto (10) 
BUOUSMeHeHHe paBeHcTBa [lapceBasa (ycOBMA MOJHOTEI paq0B Dypbe): 


a . = - < 4 
21| Frio? = Diy Ppl, | nee ht 9 (13) 


hk,Ly=const hk,Lo=const . . 


B KOTOpOe BXOMAT HeNOCpeACTBEHHO HaXOJMMbIe W3 ONbITa BeJIMUMHDI. Kankyaa 
43 CymMM (13) onpeyeaser CpeAHee KBal\paTH4UHOe 3HAaYeHHe 93JIEKTPOHHOM m10T- 
HOCTH COOTBETCTBYIOUEH MmpoeKuuH | oz (xy) |? (?,3). BprnomHenne papenctsa (13) 


6e3 paccCMOTpeHHA KOHKpeTHO!i CTPYKTYPHOH MOJeJIM yKa3bIBaeT Ha OTCYTCTBHe 
TNe€PeKPbIBaHHA ATOMOB (HJM HX OJIM30CTb IO BepTHKasH), T. e. Ha TIPHMeHK- 


MOCTb paBeHcTB (12). JTeicrBurenbHo, pu 3TOM |o,|?==|oz|?, 4To npx yuere 


\ 
(8) mpuBogqur k BbIOMHeHHIO yenoBua (9), a 3HauuT un papeucts (12). Hao6o- 
pot, ecu 


pa | Feo |? > »y | Fer |, (14) 


hk,L=const 


/TO WMeeT MecTO OOM curyuali (8). 

_ OtMetuM ocHosHbie cBolicrBa papeuctsa (12), noxpa3ymeBax, YTO ycs1oBue 
/€rO MIpHMeHuMOCTH HMeeT MecTO. PaBenctBo (12) cnpaBequBO WIA cTpyKTyp, 
COCTOALLAX H3 ATOMOB JIOObIX COPTOB; OHO CIpPaBeWIHBO B COUeM CIyYae OTCYT- 
CTBHA WeHTPpa CHMMeTPHU, HM TOra AaeT CBA3b MexKJLy (:basaMH, a pM HaM4HH 
)ero — CBA3b MexKY 3Hakamn. 

| ax Onuskux muocKxocret (L = 0, 1, 2) Kosppumuent npuBezenua x (6) 
)OuIM30K K CMH, M MpakTHUeCKH B paBeHCTBO BXOMAT eCTECTBEHHbIC 3HAUeCHHA 
|CTPYKTYPHbIX (akTOpoB. Sto obecneunBaer OpicTpy!io CxOAMMOCTb cymmM (12). 
_ Paseucrso (12) coxpauser cBoto cusly pH Mepexojsle K CLMHHUHBIM CTPyKTyp- 


_ Ecau ycnosue (9) w ero KOmMYeCTBeEHHOe BbIpaKeHue (13) He BLINOTHHIOTCH 
frouHO, TO paBeHcTBa (12) ocTatoTcH MpHOAM3HTeMbHO CipaBeIHBbIMH — C TOI 
Ke CpeqHel cTemeHbIO TOUHOCTH, C KOTOPOH BbIMOMHAeTCA (13). 

| MoxHo yKa3aTb, C Apyrol cTOpoHbl, culy4au, korga mouTH 3aBeomo (12), 
(13) He umetoT MecTa. STO cyuaH HaIM4YNA B CTPYKTYPe 3ePKAJIbHbIX MJIOCKO- 
‘TeH CHMMeTPHH, MapaVJIeIbHbIX MVJIOCKOCTH [IpOeKUMH HH CIBaMBarollHux 
(103TOMy 110 BepTHKasIH BCe aTOMbI, HaXOJAUHeCH B OOULEM MOJIOXKEHHH, CyUaH 
{:yULeCTBOBaHHA MCeBOMepHOoB. 

OcTaHOBHMCA Ha BO3MOKHBIX MYTAX HCMOb30BaHHA paBeHcTB (12). Ecuu 
“bICIHTb B HHX JWI Kaxjoro crpykTypHoro cbaxtopa F = | F| exp(ia) usBe- 
;THY1O 43 OMbITa BelH4MHy Mogysa | F|, TO paBeHcTBa MOryT ObiTb MepenncaHbi 
): oOueM Cury4uae Kak ypaBHeHHA WIA HeH3BECTHBIX (pas, U IA CTpyKTyp C leHT- 
}1OM CHMMeTpHH — Kak ypaBHeHHA Jin HCH3BECTHBIX 3HaKOB. 

| HerpyqHo noka3atb, 4TO MpH conocTaBleHHN AByX, HampuMep L = 0 u |, 
(ocKoctelt (a Tem Oosee Tpex, HatipuMep eeu L =2),YHCJIO BEKTOPOB CBepTbIBa- 
nah'k’, 7. e. uucsio ypaBHennit, OyyeT Combule yuCa HeN3BeCTHEIX Ak. Y paBye- 
}UA ABMAIOTCH CJICICTBHeM PaBeHCTB, MOSTOMY CYIeCTBOBaHHe PelleHHA HX 
1a0opa (ba3 UM 3HaKoB) OGecneunBaercsa aBTomatuyecKH. He o6cyxK tan 3eCb 
JO3MOXKHBIX IyTel peuleHHs TaKHX CHCTeM, KOTOPble MOFyT BKJNOUATb B CceOx 
lopanKa COTeH ypaBHeHH WIA TaKOrO *Ke YMCA HEM3BECTHBIX, CeAyeT yKasaTb, 
)TO TIPHHIMNMaIbHbIM ABJIAeTCA CaM (PakT HX CYIMeCTBOBAHHA, ocoOeHHO JA 
iTpyKTyp 6e3 MeHTpa CHMMeTPHH. ; 

i Bonee yocrynubim, Kak OObMHO, MpeAcraBiAeTca clydau HaNMynA WeHTpa 
(4MMeTpHH, OCOOeCHHO, CCIM YaCTb 3HAKOB HalijleHa, HallpHMep, MeTOOM He- 
JABCHCTB. 

i Ecau onpeyenenbi 3Hakn F(hkO) (tT. e. HsBecTHa MpoeKUMA CTPYKTYDbI), TO 
}2) moxer ObiTb UCHOMb3OBAaHO AVIA HAXOKACHUA HIM MPOBEPKH MpaBHbHOCTH 
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Bbl0opa 3Hakos F(ARL). BooOure, ecm cpasbi (3HaKH) TeM WIM MHBIM yTeM Halt- 
neubl, (12) aBaseTca KpHTepveM HX B3aHMHOM COBMeCTHMOCTH. 

Caelyer moquepKHyTb, 4TO y2Ke OMHO paBeHcTBO (12) BooOule ompezemser| 
(6e3 pacueta cTpyKTypbl) 3Ha4veHHe m0O0ro CTpyKTypHOro qakTopa 43 COBO-| 
KYMHOCTH BCX OCTAIbHbIX ([Ba paBeHCTBa — AByX Hu T. I1.). ITO nokasnBaer, | 
uTO IPH YCOBHM HernepeKpbIBaHuaA aToMoB (12) aBjaeTcA HanOomee HOsHOH | 
KOJIMYECTBCHHOM (pOpMOM CBA3H M@XKy CTPyYKTYPHbIMH (akTOpaMH, Hanpumep, | 
6omee MOHOM, 4YeM HepaBeHCTBa HH Apyrve COOTHOIMIeHHA, BbITeKarollMe} 
43 HEOTPHUaTebHOCTH JleTepMuHaHTa cBaA3n (5). 

OrMeTHM B 3aKIIOUCHHe, UTO CyUIeCTByeT CBA3b paBeHcTB (12) c TaKHMy 
H3BeCTHBIMH B HaCTOAUIee BPEMA COOTHOWICHHAMH MexKy CTPyKTYPHbIMH *ak-; 
TopamMu, KaK paBeHcTBo Celipa, craTucTH4ecKoe paBeHCTBO Saxapuacena u Jp. 
Anamu3 3TOM CBA3H MO3BONIAeT YTOUHHTb OOAaACTH MPHMeHHMOCTH yoMsA- 
HYTbIX COOTHOLICHHH. | 


VUuctutyT KpucTanmorpapun Tloctynuso 
AkanemMuu HaykK CCCP 5 IX 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


1j.Fridrichsons, A. McL. Mathieson, Acta Crystallogr., 3,761 (1955)| 
25. K. Bathumtetu, Kpuctrannorpapus, 3 527 (1958). * B. K. Bathing 
mi Te Hu, JAH, 93, 821 (1953); DKOT®, 27, 44 (1954). *U.M. PymMaunosa, Kpucran} 
norpadbua, 3, Ne 6 (1958). 5 A.W. Kutatropogexku hk, Teopua crpyktypHoro ana 
au3za, Vi3g. AH CCCP, 1957; r. Jiunncon, B. Koxpen, Onpegenenne crpyktypH 
kKpuctamios, WI, 1956. 
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Tornane Akanemun HayK CCCP 
1959. Tom 124, Ne 4 


XHMHA 


P. B. FOJIYBLLOBA 


NCCJIENOBAHHE YCJIOBMK H30JIMPOBAHHA LEMEHTHTA 
M3 CIVJIABOB )KEJIE3O — YPJIEPOR 


(I[pedcmaeaeno axademuxom H. I]. Bapdunem 8 VIII 1958) 


B cBa3H C MCCeOBaHHAMH M0 USOTOMHBIM COOTHOMICHHAM CTAOHJIbHBIX 130- 
TONOB yrviepowa B MpuposHbix OObeKTaxX, NpoBoguMbix B MuctutyTe reoxumun 
M aHalluTMYeckKoH xumMuH AH CCCP, sosHukaa neoOxogzumoctb NoOvIyYeHHsA 
“MCTOFO IWeMEHTHTA AIA MeTOAMYeCKUX Were. PaSornl, MOCBAULeHHbIe H3Y4YeHHIO 
XHMMUYCCKHX CBOHCTB KapOnJla *xKele3a, Obl MpoBekeHbl MHOTHMH HCCeLOBa- 
Tenamu (1). M301upoBanue KapOuga xene3a JocTuranocb MyTeM XHMHYeCKOrO 
pacTBopeHna CTaIH B KHCJIOTAX WJIM AHOHDIM PaCTBOPeHHeM ee B pa3/IHUHbIX 
SuIeKTpOHTax. OO30p aTHX paOoT NoLpobHO 


mpHBogutca B KHure H. M. [lonosoii (2). Nem: y 

Vccnenya yraepofuctpie cramu nocne 4-400 DB DO BD Boum 
oTnycKa B HHTepBame 200—450°, H. M. Ilo- 
MOBa yCTaHOBMJa OLMHAKOBbIli CocTaB KapOu- J -459 7 
JOB *%Kele3a, CooTBeTcTByIouIMH cbopmyvie Fe,C & Z 
MpH BCex TemillepaTypax ornycka (*). Cormac- & 
HO JIMTepaTypHbIM JjaHHbIM (1) wWeMeHTHT 03 
KPHCTau3yeTca B OpTOpomMOnyecKoli pewter- 
Ke C Mapametpamaa = 4,51 A,b=5,079A, Ww ae 
c 6,730 A. B HacToamei paOoTte mpoBexeHO pyc, 1. Snexrpornple norenunannl 


W3y4eHHe YCJIOBHH M30JIMpOBaHHA IeMeHTHTAa 
43 CNaBOB »xele30 — yrviepoy c mocvlelyio- 
UlHM MHUKPOXHMHYeCCKHM aHaJIH30M COCTaBa 
yKa3aHHOoHu cpasbl. ‘MeroquKka uccieqoBaHHA 


as crvmapa Fe — C. DnekTpoautpr — 


Ha 1000 ma HeO: J/J—5 ma HCl, 
5 r aum. kuen. J7—10 ma HCl, 
100 r num. xuen., JJ J]—75 r KCl, 


5 Pr HM. KHCWI. 


OCHOBaHa Ha 3/JICKTPOXHMHUeCKOM, aHOJHOM 
pacTBOpeHHH MeTaJJa-oOpasia. 

JA ycraHoBJeHHua ONTHMAIbHBIX YCNOBHH 9IeEKTPOMM3a MCCMeLOBaJOCb 
BJIMAHHE KOHICHTPallHH COMAHOM UW JIMMOHHOM KHCJIOT B 3JICEKTPOJIHMTe, H3MeHe- 
HUA WIOTHOCTH TOKa B Mpolecce OMbITa, a TaK?KE MPOMOJMKUTEIbHOCTH 3/1eKTPO- 
mu3a. CnetivasibHble OMbITb! ObLIM MpOBeeHbI WIA yCTaHOBJICHHA BJIMAHHA TeM- 
mlepaTypbl Ha KOJIMUeCTBeEHHOe BbIeeHHe WeMeHTHTA. 

B kauecTBe OOBeKTOB HCCIeLOBaHHA Obl BbIOPpaHbl CMaBbl* creyroulero 
XUMUYeCKOLO CocTaBa (B BeCOBBIX MpolleHTax): C 5, Fe 95; C 2, Fe 98%. Anoyjom 
CY KA ucciekyembili oOpasell ciaBa, MMeBIIHH WHINHApuuecKkyio dopmy 
(i = 50 mM, d = 10 mm). IInoruoctb ToKa M KOHIeHTPall4A 91eKTPOMHTA BapbH- 
poBaiucb. B muTepaType OMMCaHbl DeKTPOMUTH! AA BbILeTeHHA KapOuoB 
-Keme3a W3 CTamn, cocrosujue u3 cmecu HCI (1,19), auMoHHOH KuCJOTHI MH Ha- 
cbimeHHoro pacrBopa KCI (', °). 

Kak noka3auiu Halll HCCeOBAHHA 10 H3OMMPOBAaHHI0 MeTAJJIHYECKUX COeMH- 
enull W3 CAO KHBIX CmaBoB, BbieteHue KapOnAHON :hasbI yROOHO MpoBOAHTb 
B IIEKTPOMUTe, COCTOALLEM U3 CMeCH COJIAHOM WM JIMMOHHOM KUCJIOT 6e3 xXOpH- 
eroro Kaus (9). 

H. M. Tonopa pa3pa6otana MeTOX H30/IMPOBaHHA AMCIEPCHbIX KapOuJoB 
JICEMCHTHTHOFO THIa, OCHOBaHHbIM Ha aHOAHOM pacTBOpeHHH oOpa3lloB B c1a60- 


* Cnnappl u3roTopsenbi II. T. KomombiilesbiM. 
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KUCJIOM OXJIa2%KNCHHOM pacTBOpe XJIOPHAOB MPH HH3KOH MJIOTHOCTH TOKa (7 Nz 
ApTop ykasbiBaeT, 4TO NA BbIfeeHHA MUCIHepCHOro IWeMCHTHTAa HeIb3A TpH- 
MeHATb TlOTHOCTb TOKa Gosee 0,03 a/cm® BO H30exKAHHe OKHCCHHA KapOusos (*). 

Jina Bpi6opa ONTHMasbHOrO COCTaBa QWICKTPpOMMTa HaMH 6bIIH MpOBeeHbI 
U3MepeHHA MOTeHLMAaIOB CiaBa, COfeprxalero WeMeHTHT, MO OTHOUICHHIO K 
KalomMeslepomy 9uleKTpony (%~'°). PesysbTaTbl 9THX OMbITOB (puc. 1) NOKasbl- 
BaloT, UTO HavOomee OaPONPHATHBIM ABMIACTCA STEKTPOJIMT 1, COCTOAMLMH M3: 
5 ma HCl (1,19) 5 r mumMounot Kucnorsr u 1000 mua H,O. 

Ilpu ompefenenuu BIMAHHA KOMMeCTBA JIMMOHHOM KUHCJIOTbI B IJIEKTPOJHTEe, 
coctosBuiem “3 5 Ma HCl (1,19) a 1000 ma H,O, Ha coctaB aHOojHOro OCaKa IPH 
muiotHoctn ToKa 0,05 a/cm? 6e3 oxsaxKIeHHA, HM MpOMOMKUTebHOCTH OMbITAa 
1,5 uaca Oblio BbIACHeHO, UTO YyBeIM4YeHHe KOJIMYeCTBA JIMMOHHOH + KUCJIOTEI 
B 9Q/IEKTPOHTe He OKa3bIBaeT BJIMAHMA Ha BbIXO aHOMHOrO MOPOWIKa H Ha CPO 
xuMuueckuit cocraB. Bo Bcex olmbirax OTHOMeHHe COJepxKaHHA *elesa K YTe- 
poy COOTBeTCTBOBAaJIO TEOPeTHYCCKOMY 3HAYeCHHIO HJ IIpHOMKaOCb K HEMY,. 
uTO CBUReTeIbCTBYeT O Halu4uuM WeMenTuTa Fe,C. Teoperuueckn 


yin 3,0 (aTroMHbIx oTHOWeHHH). Mcxoka u3 9THX JaHHbIX, JlaJIbHeHWIHe OMbITHr 
MPOBOLMIHCb C ICKTPOMHTOM CueLyroulero cocTaBa: 5 fr JIMMOHHOHM KUCJOTDI, 
5 ma HCI (1,19), 1000 ma H,O. Vs conocrapenusd JaHHbIxX aHaiu3a (Tadr. 1) 
cleyyeT, YTO MMOTHOCTh TOKa oT 0,03—0,05 a/cm” saBaseTcA OarompHaATHOK. 
WM He OKa3bIBaeT BJIMAHHA Ha XMMMUeCKHH CocTaB (asp Fe,C. 


Ta Onin tae 


BumsaHue MIOTHOCTH TOKa Ha XHMHYeCKHM CocTaB aHOgHoro ocayKa. I]pofosmKUTebHOCTE- 
onpita 1,5 yaca (6e3 oxmaxgeHua). CocTaB 3eKTpoJuTa: 5 fr JHMOHHOH KHCJIOTHI, 5 MJ 
HCI (1,19), 1000 ma H2O 


‘s Bec Hatiqeno, Bec. % Hafigzeno, aT. % 
JIOTHOCTb co€pann. = 
2} mopourKa, iS 
ToKa, a/CM = Fe G cymMa Fe/C Fe Cc = | Fej/C 
O 


0,03 0,0410 93,40 6,68 | 100,08 13,98 75,04 | 24,96}100} 3,00 
0,05 0,0410 93,34 6,74 | 100,08 13,85 74,86 | 25,14/100| 2,97 
0,07 0 ,0422 92,68 7,29 OOF 97 12574 73,27. 26, 73/400) 2378 
0,10 0,0520 | 91,42 8,61 | 100,03 10,64 69,54 | 30,46|100| 2,28 


JlaHHble 3THX ONDITOB MOKa3aJIH, YTO COOTHOUIeEHHE MeXxKLy 2Kee30M U yrule- 
PpoOM B (pase COOTBeTCTBOBaIO CTeEXHOMeTPH4eCKOMYy COCTaBy IeMeHTHTA. 

IIpu noppuuenuu maorHoctu ToKa Jo 0,07 a/cm?, oueBHAHO, uMeeT MeCTO 
YaCTHUHOe OKHCEHHe KapOUAHOH (pasbl, YTO BUAHO H3 YMeCHbINeHHA OTHOLIeHHA 
Fe/C c 3,0 go 2,71. pu naornocru toKa 0,1 a/em 2 sto orHomeHHe yMeHbIlla- 
eTcH JO 2,28, uTO CBUeTeIbCTBYeT O Pas/IOX%KeHHH OCaKa IeMeHTUTA. 

na OOOCHOBaHHA ONTHMAIbHBIX YCOBHH U301MpOBaHUA COeMHeHUA Fe,C 
BOSHUKJ1a HEOOXOMMMOCTh MPOBEPKH BOCIPOMSBOAUMOCTH Pe3yJIbTaTOB B YCJO- 
BUAX PasMMYHOK MPOAOJMKUTeIbHOCTH ONbITa B OMHOM HM TOM X%Ke 9eKTPOUTE 
Gies9 PAY 

Kak BUJHO U3 XOPOWIO BOCpOH3sBOAMMBIX Pe3yJIbTAaTOB ONMBITOB, B HCCTeLye- 
MBIX CIllaBax BO BCeX C/ly4aAX BbIeMeTCA CoeuHeHHe Fe,C crexuomerpnue- 
ckoro cocraBa. CleqopaTeIbHO, B Mpolecce 371eKTpomu3a B TeyeHne 1,5 vaca 
He MPOMCXOAMIO pasO*KeHHA KapOnAHOl casp. Jkna cpaBHenus Obi TakxKe 
HOCTAaBJCHbI OMNbITbI IPH OXaKKeCHHH SeKTpoOHTa Jo 0°, npusem B mpomecce 
OMEKTPOH3a TeMMepatypa Bospactana Wo +4°. Yeranopmeno (cp. Ta6a. 2) 
ae BbIAeeHHe WeMCHTHTA H3 HCCJIEAYeMbIX HaMH CiHMaBOB MOxKHO npoBoluTD 
ise re C yAOBNeTBOPUTebHbIMH pesyIbTaTamu (Mp MIOTHOCTH TOKa 

, ,05 a/cm?), uTO ABUIAeTCH OCOGeHHOCTHIO mpeqviaraemoro Metojla. B yKa- 


3aHHBIX YCIOBHAX ONbITA OxaKeHHe HHKAKHX NpeHMyilecTB He Co3aer. 
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UAGinigina 2 


Bansnne Bpemenn SNeKTPONsa_ Ha BOCHPOHSBOLHMOCTb pe3VJbTaTOB ONbITOB. CocTaB 3JIeKTpo- 
muita: 0 Mn HCI (1,19), 5 r numonnok kuc ota, 1000 ma H.O (6e3 oxaxKpenns) 


Haii % i 

Pee ee woe ase Bec. % Haiigzeuo, ar. % 

toka, ajem2| “27 OMbI | nopourka, | 

Ta, MHH. “ Re (S cymMMa Fe/C Fe G; Cymna! Fe/C 

0,03 30 0,0136 | 93,44) 6,72 | 100,16 | 13,90] 74,94} 25.06} 100 | 2.99 
0,03 60 0,0182 | 93,35) 6,70 | 100,05 | 13,93} 75.03] 24.97| 100 | 3°00 
0,03 90 0,0410 | 93,40] 6,68 | 100,08 | 13,98] 75,04) 28.96] 100 | 300 
0,95 30 0,0270 | 93,45) 6,70 | 100,15 13,94) 74,99] 25,01] 4C0 | 2,99 
0,05 60 0,0270 | 93,35} 6,70 | 100,05 | 13,93 74,94!) 25,06] 400 | 2,99 
0,05 90 0,0410 | 93,341 6,74} 100,08 | 13,85 74,86) 25,44] 10 2,97 


‘OSH OObeM SeKTpOUTAa yKa3aHHOro CocTaBa B ONbITe coctaBaas 1000 Ma. 
BapemenHplit oOpasell — ano (Topubl KoToporo 3aKpbiBanucb Ppe3HHOBbIMH 
TpyOKaMi) NOABeWIMBasICA Ha MpOBONOKe B WeHTpe MeOUKa U3 KanbKu. Katoyom 
CAYKA MOSM WHIMHAP H3 HepxKaBerouleli cramu. B revenue 1,5 uaca Bblle- 
JAIOULMHCA OCaNOK OCefal Ha aHOJe B Bue BeCcbMa MIOTHOFO AuCHepcHoro 
nopouka. Ilo okonyaHHu onbita oOpa3ell Gbicrpo MorpyxKalor B CTaKaHUHK CO 
‘CMHPTOM, Hocse Yero OCaKOK OICTPO CUMMLalOT CTEKMAHHOM MaNOUKOli C pesHHo- 
BbIM HAKOHCUHHKOM B CTaKaHYHK C BOOK. ITH onepallun HEOOXOAMMO MpOBOAHTh 
ObICTpO BO H30exKAHHE OKUCIeHHA MopoutKa. Iloce wexTpuspyrupoBaHusA HU OXHO- 
BPe€MeCHHOFO MPOMbIBaHHA MOPOUIKa CNHPTOM MpH MekaHTalluu mpoOupkKa, Co- 
Jlepxkaulat MOPoOuloK, MOMelalacb B 3aKPbITyIO KBaplleBy!o MpoOupKy HU M0- 
‘CCQHAA HarpeBatiacb oO 160° Ha mMacaaHo# Gane. BuicyummBanue mopouiKa 
IIPOBOLMJIOCb B TOKe BOOpona. 

BpicyuIeHHbIli MOPOWIOK aHaIM3HpOBadH MHKPOXHMHUECKHM H PeHTTeHOCTP YK- 
‘TYpHbIMu * meTtowamn. Jina Were xXuMHUeCKOrO aHalH3a OTOMDAIN HaBecKy 
nopomka B mpegenax 0,01—O0,015 r, B3aTyio Ha MukpoBecax, H paCTBOPAJIN 
B 10 ma HCl (1,19), 8B crakanyuuke emxkocToto 100 ma. Ilo pacrBopenun pactBop 
okuciamw 4 Kanaamu HNO, (1,40). Comepxkumoe crakaHunkKa BbIMapHBaJu 
jlocyxa. Cyxofi ocrarok cmauuBasu 10 ma HCl (1 : 1) a BeimapuBamn yo macto- 
.oOpa3HOoro COCTOAHHA, OXJlaxKanH, BHOBb upHOaBiaiu 10 ma HCl (1:1) u 
MmpospauHblit pacrBop mepeBosuaH B MepHyio KoOy Ha 100 ma. JQia MuKpoxn- 
MHUYeECKOLO ONpeseeHuA 2ee3a OTOUPaIN 2 MJ pacTBOpa HM MpOBOAMIM KOM- 
IlJI@KCOHOMETPHYeCKOe THTPOBaHHe H3 MUKpOOOperKH, CTpHOHOM 5 (ABysame- 
ILeHHad HaTPHeBad COJb STHCHMaMUH-TeTpaykKcycHas Kucaora (1°, ')). Yrue- 
pok onpeleismu U3 MHKPOHaBecKN, MOMellaeMOH B MaJleHbKy1O capdopoByto 
OMOUKY, CKMTAHHeM B TPyOuaTo mew B TOKe KuCTOpoga mpu 1200". ‘ 

Pe3ybTaTbl PeHTTeHOCTpyKTypHoro aHaju3a (puc. 2. CM. BKJIelky K 
cTp. 76) moxTBepxKaioT HaM4une YHCTOrO WeMeHTHTA. 


WUuctutytT metanaypruu um. A. A. Baitkopa Tocrynuso 
Axkagemuu Hayk CCCP 29 VII 1958 
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XHMH 


JI. J. AYAKWH uw A. 1. OCTPAHHIA 
TPOHHbIE NOJIYNPOBOAHUKOBbIE COEMHEHMA A'BYBS: 
(IIpedcmaeneno axademuxom H. II. Bapdunoim & VIII 1958) 


Ucxonsa u3' oco6eHHOCTel KPHCTaJIJIOXHMHYECKOFO CTPOeCHHA NOJYNPOBOAHH 
KOBbIX BelilecTB (KOBaJIeHTHbI xapakTep CBA3eH, Ax OOpasoBaHHA KOTOPbIX 
HeEOOXOJMMa ONpeleleHHad KOHICHTPalluA BaJICHTHBIX 9/IEKTPOHOB Ha MOJeKYJIy) 


HM MMelollerocad B HacTosiee BpeMA SKCMeEPHMeHTAIbHOrO MaTepHalla, MO2KHO} 
CilelaTb BbIBO, O TOM, YTO TPOMHbIe NOMy-| 


TaOuuna 1 MpOBOHHKOBbIe COCMHHEHUA OOpasyIoTcs | 


Bunapate 
KOMDOHERTHI 


Sd2Teg 


(AgBiTe.) 


(CuBiTe,) 


Ha OCHOBe OMHAPHbIX COeAHHEHHH, XOTH 
Obl OHO H3 KOTOPbIX JOJXKHO ObITb 
MOJIYMPOBOHUKOBLIM; OTHOLI€HHA MO-| 
ee Pee JIAPHDIX KOHIeEHTPalluit HCXOHbIX KOM-} 
MOHEHTOB B TPOMHbIX COCMHHEHHAX COOT-} 
prere | [ase] 77 BETCTBYIOT OTHOUICHMIO MIPOCTHIX WeJIbIX 
be qucell. 
CusSe Hactosuaa pa6ota nocBallena BbIsC- 
bee HeHHIO BOMpOCOB CYLI€CTBOBaHHA Hu (pH- 
pe [ore] | 3HKO-XHMHYECKOM TIpHpOAbI TPOMHbIX PHIO- 
ii TeETHYCCKHX COeMHEHHH O6nlero cocTaBa 
A'BY Bs’ (Al Cu, Ag, BY sobre me 
BY!_Se, Te) (+), o6pasoBaHve KOTOPbIX, no 
aco ens 22 PROT DY NQUOROQHOR Tpynno MOMYNPOBOAHHKOBBIX COeMHEHHE 
AA By (A nis Ga, In, Tl), mpeqnonaraetcx B TDpofHbIx cHcTeMax 
A’ —— B’ —B” ua ksasnOunapHprx paspesax AJBY! — BYBY! IpH COOTHOLIeCHHE 
M@KY KOMNOHeHTaMH 1: 1, | 
Hecmorpa Ha POJCTBEHHOCTh XHMMYeCKorO cocTaBa coequHeHHii A'BYBy’ w 
AA’ B,", slerKo npeyqcka3aTb ux HEH3OCTPyKTYPHOCTb: Jit OOpas0oBaHHA TeT- 
pasApuuecknx Sp*-rnOpHqublx cBxi3eli, HMeIOULHX MecTO B coequHeHuAx A wears & 
KOHILEHTpalna pancreas SJIEKTPOHOB Ha MOsIeKyJTy (C55) OuKHa ObITb paBHOlt 
I 
WIM KpaTHoH RCs Pato 16); B coeqMHeHHAX Ke A'BYBy! C3, a: 
Ha OCHOBE COOTBETCTBYIOWIMX OMHAPHbIX COeMHEHH OblvIO MpHroTO BIeHO 
BOCEMb TPOMHbIX CIIJIaBOB, ATOMHbI€ COCTaBbl KOTOPbIX MpHBeeHbI B Ta6m. 1- 
O6pasiibt roroBHJIMCb CIWIaBJIeHHeM HCXOAUBIX KOMMOHeEHTOB B 9BaKYHpOBaH- 
HPIX KBaPUeBbIX AMITyJIaX C OXJaxKeHHeM pactviaBa Ha Bo3smyxe. UccneqoBa- 
HH CiaBOB MPOBOQMOCb MO MeTOAUKaM, aHaJiOrHUHbIM OMMCaHHbIM paHee (2). 
Hccneqopanve MUKpOCTpyKTYypbl JIMTBIX OOpaslOB MO3BO/IMJIO yCTaHOBHTb, 
YTO M3 BOCbMH coequHeHHit A'BYBy' peambxo cyujecTBy!loT ueTbIpe: CuS bSe,, 
AgSbSe,, AgSbTe, u AgBiSe,, KPHCTaJIM3YIOWHecA HeMOCpeACTBeHHO 3 pac- 
mapa. OOpaser, cocrasa AgSbTe, coxepKan mo rpaHHilaM 3epeH HeGosbiuine 
BPINEJICHHA TeJJIYPOBOM SBTEKTHKH, YTO, BEPOATHO, CBA3AHO CO CMeLILeHHeM (pa3br 
STOO COCAHHEHHA B CTOPOHY H36bITKa CYPbMEI. 
Muxpoctpyxtypa cnaBoB CuSbTe, u CuBiTe,— ssrextuueckoro THMa; 
cnulaBbt CuBiSe, u AgBiTe, oxasanucb “aByxdasnbimu. B ta. 1 cocrapbr re- 
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Ta6Omuna 2 


Temn. npespa- : 2 
CoeaHHeune a oe ae, Bs Os, Kpeur 10°, | Ey, | 
mleH., °C 3J1-B, om? cm—+ uB/rpay se | Kr /MM? 
Tpay-cM:ceK 
AgSbSes Tl. 634 0,58 0,78 +418 Zao | 208 
306 +4129 | 
AgSbTee na. 564 =e 2,1 | 75 
120 45998 | 
na. 792 a—0, 34 231 —1061 | | 
AgBiSeg 2,45 | 194 | 
arp 298 B—1,10 422 —1442 
0,16 4,03 +3948 | ; 
CuSbSe? Tig 4/2 3,4 199 
0,80 0,394 ; +8434 


? Sakanka c 600°. ? Orxur npu 150°. % 3axanxa c 400°. * Omxur mpu 150° 


TepoasHbix OOpasilOB 3aKJOUeHLI B CKOOKH. J[ByxHeebHbIli OTKHT CMviaBOB 
Mpv Temilepatype 350° He npuBem K 3aMeTHOMY H3MeCHEHHIO HX MHKPOCTPYKTYPbI. 

Sanucbio KPHBbIX HarpeBaHHA HW OXMAKTIeHNA OHOMAZHbIX CMWIAaBOB OBI 
OnpeeseHbl TeEMNepaTypbl KPHCTAWIM3aWHH TPOMHbIX COeqMHeHHH (Tad. 2) u 
MOATBepKAeCH KOHTPYSHTHbIM XapaKTep 
Mx mviaBneHua. Jina coequHenna 
AgBiSe, 6b oTMeyeH TepmMuyecKnii 2(p- 
(bekT pu Temmepatype 298°. Conocras- 
JIGHHe PeHTTeHOrpaMM CMwaBOB, 3aKa- 
JIGHHBIX C TeMMepaTyp BbIle WH HHAKe 
9Toro addpekTa, NOKa3aJl0, YTO OH CBA- 


3aH C MOMMMOpPHbIM IIpeBpallleHHeM | / 
9 
5 


AgSble, 


‘Tpolinoro coequHenna. 

Ha paBHOBeCHBIX ClaBax, COOT- 
BeTCTBYIOULUX CoequHeHHAM CuSbDSe», 
AgSbSe,, AgSbTe, u AgBiSe,, Opiwiu 0 
W3MepeHbI yebHad  92ICKTPOMPOBOL- 
HOCTB (c), TepMOdTeEKTPOJBHXKYyLLaA CuSbse, 
cusia (4) Hw MUKpOTBepOcTh (1 ,) (Ta61.2). 

Ha ocHope u3MepeHHBIX 3HaueHuli 00- | 
mei TeMOMpOBOAHOCTH HW BeHUHH TeN- 
JIOMPOBOAHOCTH, OOyCJIOBJIeHHON JBHxKe- 
HHeM 3apA0B MpOBOMMOCTH, BbIYHC- \ 


= ee ee ee 


JI@HHBIX 10 3aKoHy BugemaHa— Ppan- ; Z F 
Wa, Obliu OleHeHbI KORpPPHUMeHTHI pe- 100/,. > 
WETOUHOH TemJIOMPOBOAHOCTH TPOHHBIX Puc. 1. Temnepatypatie 3aBHcHMOCcTH 
cnarop (TaOm. 2). 9IEKTPONPOBOAHOCTH TPOHHEIX cmaBoB 


PesybTaTbl HW3MepeHHA TeMIlepa- 
TY PHbIX 3ABHCHMOCTEH 9JICKTPON pOBOLHO- 
CTH COeMHeHHH A BY BY? mpuBeeHbi Ha puc. |. CnuaBbl cocraBoB CuSbSe,, 
AgSbSe, u AgBiSe, umeror 3aBucumoctTu o(7), XapakTepHble MA MOMyIMPOBon- 
HMKOBbIX BeulecTB. JIA mocmeqHero coeMMHeHHA Ha KPHBOW Ins(1/T) o603Ha- 
4MJICA peskHH NeperHO mpuH TemlepatyPpe, 61H3KOH K TeMMepaType ero nomH- 
MOp@HOrO TipeBpallleHHsA. : 

Ha ocuope 3aBucumoctelt o(7') BbIuHCJIEHbI SHEPrHH aKTHBAaUHH HOCHTeeH 
roka B TpOlHbIxX coequHeHUAX (TAI. 2): 

TemnepatypHaxv 3aBHCHMOCTb 3JIeKTPOM 


no 500° uMeer meTamMuecKH XO, UTO HaXOMHTCA B ONPECACCHHOH 3aBHCHMO- 


CTH OT OODACHEHHM PesyAbTATOB HCCEMOBAHHA €rO MUKPOCTPYKTYPHI. OyHaKo 
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POBOAHOCTH CmaBa AgSbTe, BnwoTb 


AOCOJIOTHBIC BEIMYHHbI TEPMOIJIEKTPHYCCKHX CBOMCTB AgSbTe, yKa3biBa 
NOJYMPOBOAHUKOBY!IO IIpHposy dasbl, COOTBETCTBYIOULEH STOMY | 

AuaJIM3 MOPOUIKOBbIX PeHTTeHOrpaMM TPOHHBbIX CMaBOB MOKasaJl, ITO CH 
HeHua AgSbSe, u AgsbTe, o6ayaior KyOH4eCKOM rpaHelleHTpHpoBaHHony 
INe€TKOM C MOCTOAHHBIMM (@), PaBHbIMH COOTBETCTBEHHO 5,77 u 6,07 A. Be | 


3 
iad B MepHO_ mpoBeseHuaA Halllero HCCIeqOBaHHA padora (*) NOATBep»xkaey 
1 gi 


pe3yJIbTaTbl. Kpome TOPO, B Hei TpHBOJATCA KOOPAHHATbI AaTOMOB B 3JICME 


. 4 A 0 oo 
Ho aueHke: Ag u Sb 000, 0=-=-, 59 5> ya 


5 00,0 2 0, 00 = CoequHenne CuSbSe, u a%-mMouduKkallua coesquHeHHA Agk 


YMeIOoT Ooulee CJIOMKHbIe CTpyKTypb!l. Onpeyesenne CTPYKTY bl B — Agh 

TpeOyeT BbICOKOTeMMepaTYPHOH PeHTTeCHOBCKOH Cb 

sé'(Te') Ha peHTreHorpaMMax 3aKaJIeHHbIxX Cc 600° cuit 

4§ Hapajly C MHTCHCHBHBIMM JIMHMsIMH, COOTBETCTBYIOIL 

(Ss) KyOnyeckOH [paHelleHTPHpOBaHHOH pelleTKe, HM 

MeCTO He€CKOJIbKO CJlaObIX MHTepPepeHUH, CoBmMa) 

IMX C JIMHHAMH &-MOJMCHKAaLLMH. 

CooTBeTCcTBy!IollHWe OMHapHbIe KOMIIOHECHTbI Coe] 

uuii Tana A'BYBS' o6nagator POACTBeEHHOH Kpuc! 

JOXHMMYeCKOH mpupoyoH. Tlostomy mpvuMHsl, omp 

JIAIOULHe CTAOWJIbHOCTb TPOMHbIX COeMHEHHH, cule 

MCKaTb B OCOOCHHOCTAX MX XMMHYECKOFO CTPOeHHA. | 

J\is BbIACHeHHA XapakTepa Me2%xKJ,YaTOMHbIX CBS 

MIPHBOAAILUX K OOpasoBaHUto [OJIYMPOBOAHHKOBbIX \ 

J\MHeHHH A'BYBY : , Mbl .MCXOJMWIM 43 aHasmn3a 

CTaJIMYeCKOH CTpyKTypbl coequHeHuii AgSbSe 
AgSbTe,, OcHOBHbIe + ocoOeHHOCTH KOTOPOH: 
Sé'(Te") BeHCTBO M@)KYaTOMHBIX paccTossui Ag — Se 

u Sb—Se(Te), mpamoH yrom mMexyy cBa3 

‘Puc. 2. Cxema xumuyec- Ka¥eCTBeHHaA UJeHTHYHOCTh NOMOKeHNA B_ pelle 

KOH CBx3H B COeMHHeHHAX aTOMOB aJiemMeHTOB VI rpynnbi (KOopAWHaLnOF 

q 


AgSbSez 1 AgSbTez uucIo Se; (Tei) papHo 4Sb u 2Ag, Sey; (Ter,) — 
uw 4Ag), UpeBbliueHHe KOOpAWHAaUHOHHOrO uNCsa ¢ 
MOB CypbMbI (*) Ha MX MaKCHMaJbHOl BameHTHOcTBIO. Tlocnequnii cbaxt, 
JI. Ilayimury (*), ykasbiBaer Ha HasiMmuHe y aTOMOB CYpbMBI B KPpHCTaJwiax TP 
HbIX COCJIMHEHHH XOTA Obl ONO HesalOJIHeHHOM BaJIeHTHOH O6oO0UKH. 

Ha pwc. 2 mpupeyeHa CXeMa 3JIEKTPOHHOBaJICHTHBIX COCTOSHMH ato 
B AgSbSe, u AgSb Tes, yunrprpaiouaa BblleckasaHHoe. 

Mcxoja v3 3HavenHnii MOMHbIX H KOBAaJIeHTHBIX payquycos (°) H v3 npeqno 
*KCHHA, UTO 3aNOJIHCHHe BaJICHTHBIX OOOMOUeK SIIEKTPOHAMM JaHHOTO Bua < 
MOB COMPOBOXKMACTCA H3MeHeHHEM Pa3MePOB STHX ATOMOB Ha OJHY UH TY 
BEMYMHY, Mbl HallIM BeJIMYMHbI payuycos Sb*,Se nu Te: 1,30; 1,58 u 1,79 
COOTBETCTBEHHO. YUNTbIBAA TPHONMKeHHOCTh Ha IHX pacueToB, MOXKAO cuUHTE 
[TO BPIYHCCHbIe SHAYeIMA MedKLyaTOMHBIX paccTomHM (Ag* — Se” = 2,84 
Sb" —Se = 2,88 A, Ag’ — Te, = 3.0504 96h Sites == 3,09 A) xopouo 
Mracylorca C peaJIbHbIMH MexK{YaTOMHBIMH PaCCTOAHHAMH B CoequHeHHAX Ag Sb 
u AgSb Te, (2,88 u 3,04 A). 


Tomaraa, ¥To TIpuBOquMad Ha puc. 2 cxema cBaseli sBAAeTCA Han6o 
XapaKkTepHoH Js Bcex coequuenuii A'BYBS!, mooKHo prrpectu OCHOBHBIe Ka 
CTBCHHbIC YCJIOBHA, OMpeeMAIOMHe UX CTaOHJIbHOCTS, 

Tlockomky KOBaJIeHTHbIe CBA3H TIO CXxeMe Ha puc. 2 o6pasyroTca mex 
atomamu BY nu BY! to onn sapastoTca ©KECTKOM> OCHOBOM KpHcTasuIMuec 
pemetku. Mons: A! pactionaraiorca BHYTpH 9TOrO OCTOBa B COOTBETCTBHH C 
OOXOJUMoCTHIO HeliTpamH3allHn OTPHUATeJIbHBIX 3apaAoB. TlostoMy B TOM cyt 


I Vv 
Kora aToMpl A’ un B* cuabHo ormmuaiores m0 CBOMM OObeMaM, JOmKHA O¢ 
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SOBBIBATLCA PbIXJlat, HecTaOwJIbHan pelierKa. Bymanvem riaBnbiM O6pa30M STOrO 
PeOMeTPHYeCKOTO PakTOPa MOXHO OObACHHTH HECTAOHJIbHOCTb Coe HHEHHIt CuBiSe, 
u CuBiTe,, pasHutja wonnpix paguycos Cu* u Bi* B KoToppix cocraBaseT 60- 
nee 60%. 

BropbiM CTaOWJIM3HpYIOUlMM YCJOBHeM ABUIAeTCH ocTraTouHO Govbuiaa pa3- 
HOCTb SJICKTPOOTPHUATeIbHOCTeH MexKy svlementamu VI rpynmbl wu 3ueKTpono- 


I Vv 

JOKUTCIBHEIMM aTOMamH A’ u B’. V3menennem storo (bakTopa MoxKHO O6bAC- 
HUTb CyUleCTBOBaHHe coeMHeHHH CuSbSe, u AgBiSe, u necraOusbHoctb aHaso- 
fHUHBIX COeHHCHHH C TeJJIypoM. 


WucrutyT Metanmypruu um. A. A. Balixona Hoerynus0 
Akajemuu HaykK CCCP 29 VII 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


Moelle iG co eA slleT prycesn ua, BoM. Ceppecpd, - Wlelhnp yee 
Te3. WoKa. Ha 3-M Copel. NO NOMYNPOBORHUKOBHIM MaTepnauam, M., 1957, crp. 7. ? JI. Z. 
Wyakuun,H.X.A6puxKocos, MKypu. neopr. xum., 1, 69,2096 (1956). %J.H. Wer- 
mek, S, Geller, K.-E; Benson, Phys. and Chem. Soc., 4, 1/2, 154 (1958). 
7). Pauling, Proc. Roy. Soc., A, 196, 1046, 343 (1949). © JI. layauwur, [Ipu- 
‘powa XuMuuecKoH cpxasu, M., 1947. 
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XHMHA 


H. WM. JIATOW u 3. B. MYLUIKAPEBA 


XHMHUYECKOE CTPOEHHE WH HEKOTOPDIE CBOHCTBA 
JAMAL MJINPOMSBOAHbIX ®EHWJIFHAPASHHA 


({[pedcmaeanexo axademuxom H. H. Hasaposom 20 XI 1956) 


B coo6uennu (+) onucaHo nouwyyeHHe AvalluspeHuJIrHApasnHoB ooureH oth | 
Myst (1), ABAAIOWMxXCA aHaloraMH aHaJIbreTHKa AMOKCHIMPpaMHAOHa ( )s 
MeHee TOKCHYHOPO MO CpaBHeHHt0 C MMpaMHOHOM HM He ycTyMaroulero NOCeMHeEMy 
Mo cule aHasbreTuueckoro JleHCTBHA. 


fe) R 
Ome 
oc ~ oa oe 4 4 ee 
12 | CH, | s i ls i tl 
Ce eN-R; Ze N—CH3; 4H a a NSS seit ¥ Ne 
Re FA Or Gs (we N QO inez 
Vn an 
oy ti 4 C | | 
N AK N \ 


Hapsay c dapMakosOrMueckHMH HCMbITaHHAMH USYYAINCb CIeKTPbI MOPo- | 
LICHHA B ybTpaduoleToBo O6acTH HW AMMOJIbHbIC MOMCHTHI CHHTeC3HPOBaHHbIXx 
BeulecTB. PaccmorpeHue yJIbTpaduovieTo- 
BbIX CIH@KTPOB MOHO- H HalluJIruypa3u- 
HOB KaK 3aMEIILeHHbIX y B-aToMa a30Ta (R1), 
Tak H He3aMelleHHbIX NO3BOJIAeT NMpocsme- 
JMTb BIIMAHHE Pa3JIMUHbIX patuKasoB R31, 
Rou Rs Ha QJIEKTPpOHHY!O CTPyKTYPy Movle- 
KYJI B ILeJIOM. 

Bein CHATbI CueKTpbI 30 BemlecTB, H3 
HHX via 22 BnepBble*. CneKTpbI CHHMa- 
JIMCb Ha ciekTpodotometpe C@-4 B a6co- 
JOTHOM CIHpT€e pH  KOHILeHTpaltun | 
10° mou/a. PesyabTaTb! usMepeHHit mpel- | 
CTaBJICHbl B BHC KPHBbIX, OTPaxKaloulHXx | 
M3MeHeHHA KOSPPHUHeHTA NMorawenus (es) | 
B 3aBHCHMOCTH OT JVIMHbI BOJIHbI, a Tak- | 


JO 


ie : *Ke B Ta6. 1. CpaBHuTenbHOe paccmoTpe- | 

300 ; a HHe€ CMe€KTPaJIbHbIX KPHBbIX MO3BOJIHJO 

ChelaTb HeOesblHTepecHble HaGsIOeHuA. | 

Puc. 14. 1—enusrumpasun; 2— anu- Ha puc. | Buquo, 4To cnekTp Hesame- | 
JHH; 3— B-aueTuidenuurug~pasnn, 4— 


alleTaHHny; 5 —o-alkeTHIpeHusrnyqpasnn rae ke (bennJIraApasnna (kpuBas I) up 
(popMe KPHBOli He OTMMUaeTCA OT aHH- 


JIMHa (KpHBad 2), HO BTOpOli MaKCHMyM | 
(PeHMITHpasHHa CIBUHYT B JVIMHHOBOHOBY1O CropoHy Ha 6 me. Bpenenne ane | 


THIbHOM Tpynnbl K B-aTOMy a30Ta O“eHb MaJIO CKa3bIBaeTCH Ha onTHUeCKHX | 
CBOHCTBaX MOJIeKYJIbl (KpHBad 3), HanpoTuB, BBeqeHHe alletula Kk @-ATOMY | 
a30Ta MPpHBOAMT K PeC3KOMY H3MeHeHHIO cileKTpa (KpuBasa 5), no cpaBHeHHtO | 
C H€3aMeleCHHbIM (peHWIruApasuHom. Makcumym normomenua Aaa a-allerua | 
(beHHITuApasHHa @KHT B OHO ObmacTH C MA@KCHMYMOM JIA alleTaHuuinya 
(KpuBaa 4) u AML OTMMMAeTCA MO MHTeHCHBHOCTH. 


* 
ALIA OTACAbHBIX MOHOALLMINPOM3BOLHBIX 1 aHHJIMQOB CHEKTPbI y2Ke CHHMAIHCb panee (2), 
OMHAKO AIA HaeXKHOCTH CPaBHEHHA OHM ObWIH BHOBb CHATHI Hamu. 
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Taodnmuua 1 


Y AbTpadHoseTOBble CneKTT bi 


NeNe 
a Aveicadeene etc tT ole ENE | MHHHMYMbI Lone 
YS -4 018 
X, Me) Ige |A, me] Ige | 
{ | Annan 286 | 3,240) 262 | 2,870/4,53(4) 
ye Menvsrvgpa3vn Y oa By 
p 20 oo 3,200) 263 | 2,980]4,7(°) 
mie A0) 
3 8-AneTHdenHurugzpasun 129 oh 3,220| 252 | 2,870/4,61 
‘ 4,055 
4 8-Bex30nmdenusruspasnn 168 ole 3,500} 260 | 3,460 
4,210 
3) 6-Anerui-B -merundenuaruspasun 94 a 3,195) 259 | 2,544 
4 ) 
6 a-AneTHidenusrnypa3vn AS 238 oe 2,74 
7 4,8 -Juanerunpenuurugpasun 107 228 | 3,864 
8 a, $-Hnanerun-8-merunpennurng- T. KUM. 
pa3HH 175 —8/5um 228 | 4,012 oete 
9 a-J|uaTuaMuHoanetTH-B -MerHa- T. KHIM. 
8 -aneTHIeHHITHApasHH 160-—1°/5mm| 263 | 4,014 3,82 
10 o-Denuanerua-B -meTua-f -ane- 
THeHHJIFHApasHH 82 228 | 3,900 4,08 
44 Be ee EAE Ane, 143 ae nee 245 | 3,302)/4,34 
3HH ,215 
1, eee 114 a see 274 | 3,556]5,56 
HLpa3uH Oy de 
13 a-(-Bpom)-6ex30n1-8 -metuu- - 126 263 | 3,970 4,72, 
alleTHJIPeHHJIrHApa3suH 220 Meee 
14 Bea cee 180 HeACHO BLIPaKeHbl, OONIacTE/6, 52 
alleTHJIeHHJIFHApasHH norsouleHHa oT 308 M 
15 a-(n-][umetTusiamMuHo)-6eH3ona-B - 154 325 | 4,438) 276,5 3.745 1.38 
MeTHJ-B -alleTHIeHH JIrHApasHH 230 | 4,173 
16 ne al 165 si rate 245 | 3,269/4,24 
THUIeHH IPH pasHHy : » lo 
17 a, 8-[n6ensous-B -meTHpeHH ITH] - 
pasHH 145 222 | 4,239 5,85 
18 N,N’ -T[naneruarugpa306ex30.1 105 222 ,5) 4,082 4,54 
19 NV ,N’-Du6er30vsrngpa30bex30.1 164 PaO || CAaNSK 0) ees 
DPB | A AGS| 
20 N-Bensoua-N’ -anernsrugpas0ben- 149 HeACHO BHpPaxeHb [4,85 
301 
24 | J[voxcunupamujou 105 240 | 3,974 4,42 
22 Tlupamugou YY 269 | 3,987) 255 | 3,943 
PAN |) ZANOBSS) 
23 | Auerannauy 114 240 | 4,240 3,72 
24 AHHH], AMSTHIAMHHOYKC yCHOH T. KHIM. 
KHCJIOTHI 154—5°/7mm| 242 | 4,230 3,96 
20 AnuM, (eHHJITYKCYCHOH KHCJIOTHI 117 244 | 4,260 3,36 
26 AHMJIMf, KOPHYHOH KUCJIOTHI tot a ee eal atom 
OF Ben3annany 163 en 4,200 241 | 4,02413,38(5 ) 
28 | Annaug n-Opom6eHsofiHoH KuCJIo- 201 ee 4,186 254 | 4,100 
TbI ; 
29 AHH CasIMMOBOH KHCNOTHI 135 | 274 4,247 238 | 3,976/4,09 
30 AHI], VZOHHKOTHHOBOH KHCJIOTHI 172 | 273! 4,031! 240 ! 3,592 


Tlo-suaqumomy, B Culyuae aHHJIHHa, 
pasvHa HekOBaJIeHTHaA Napa 3IeKT 
XKCHHH T-3/1eEKTPOHAaMU CPeHHJIbHOrO 


po 
Kouba (popmyabt IIT, 


cbeHHJIrHApasuna U B-aneTHideHuJruy- 
HOB o&-aTOMa a30Ta HaxXOJHTCA B COIpsA- 
IV, V), a np BBe- 


4a uslu Kakoro-HHOyb Apyroro aluia, cBoOoj\HaAa 
a OTTAPHBACTCA B CTOPOHY KapOOHHJIbHOH Tpyn- | 


(popmyaa V1). 


JI@HUN B &-TOJIOXKCHHE alleTHJ 
Tlapa 3JIEeKTPOHOB a-aTOMa d30T 


Ibi H COMpsAxKeHHe Hapyluaerca 
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B cayyae a,3-—ualuirHtpasHHoB XapakTep yJIbTpapHvOeTOBOrO CIeKTpa 
B CHIbHOM CTCMCHH 3ABHCUT OT XHMMYeECKOFO CTPOEHHA PadKasla Rs B @-allWJib- 
Hom ocrarke (puc. 2). [Ipa 2ToM BBeseHHe B a-allMIbHbIe OCTATKM MOMAPHBIX 


rpyun, He CBASAHHBIX C KapOOHHJIOM «MPOBOAHMKaMH» COMPAKeHUA (1BOHHaA 
, CBA3b, (eHHJI, H T.1.), MOUTH He H3MeHA- 


2 roan 
C He3aMeCHHbIM o-alleTHJIMPpOU3BOXHbIM 
(kpuppie J, 2 u 3). Hanuune xe B 
d-alluJIbHOM OCcTaTKe 3aMecTuTeulen, 
CBA3AHHBIX C KAPOOHHJIOM «IpOBOMHUKa- 
MH» COMNPAXKeHHA, MpHBOAUT K payu- 
Ka@JIbHOMY M3MCHEHHIO CieKTpa MOorso- 
ILCHHA. ITO BUAHO Ha TIpMMepax a-IMH- 


Bple 4,5). 
XapakTep BJIHAHHA pajuKkasla B a- 
aWJIbHOM OCTaTKe [HallusideHusIruapa- 
U0 3HHa Ha 3JIEKTPOHHY!IO CHCTeMy MoVJIe- 

ened KYJIbI MOXKHO HaOJOaTb He TOJIbKO Ha 

Puc. 2. 1—a, 8-quayerut-B-metHapenut- CcpeKTpax uallMJITHpasHHOB, HO U Ha 
rHapasun;]2 — o,-uoTHaMHHoaleTHut-B -atle- ciekTpax Oowlee MIpOCTbIX «MOJ@JIbHbIX» 


TH-B-MeTHApeHHMIrHApasHn; 3 — a-beHuu- ae 
anetua - B-aueTu-8 - MeTupenuiruppasun, MOMeKYJI—aHHJIHOB KHCJIOT, COOTBETCT 


4 — g-waHHamonu-8-aueTu-B-meTuidenu- BYIOULUX d-allWJIbHOMY OCTaTKY (puc. 3y4 
rupasux; 5 — d-6ex30u1-B-anerun-B-me- Syecb HaOwlOMaloTCA TOUHO TakHe %x*Ke 


| J 
/ 


g0i— 


THICHH IH TPasHH 3€KOHOMePHOCTH, UTO UB CyuaAx WMa- 
{MJP OH3BONHbIX cbeHHITHIpasnHa 
(puc. 2). 


J\pyruMu COBaMH, CNEKTPbl PasJIMYHBIX [MaHJIMPOWSBOAHbIX (eHuITHApa- 
3HHa OTHOCATCA APyl K Apyry Tak 2#Ke, Kak CIeCKTPbl AHHIHOB KHCJIOT, COOTBET- 
CTBYIOUMX 4-alMJIbHBIM OcTaTKaM. IIpu sTom cxoycTBO cneKkTpa aHWJinfla CO 
CNeKTPOM COOTBETCTByIOMero THaludenusrugpasuna HavOouee GON3KO B TeX 
eydaax, KOra NOABIAeTCA 3HAYUTeIb- 

HbIM StpPeKT COMPAXKeHHA B &-alWJIbHOM Apion 
ocTaTkKe. 

*B  cmyyae 4-OeCH30NJIMPpOH3BOAHBIX 
B-alleTHJI-8-MeTHIPeCHHJITHAPasHHOB, a 
TaK2Ke COOTBETCTBYIOULUX AHHJIMOB, BBe- 
WeHHe QJIEKTPOHOJOHOPHBIX 3aMeCTHTe- 
wei BO- WH N-lONOKeHHe (PeHuIbHOrO 
KOIbla (R;) CHJIbHee CKa3bIBaeTca Ha 
H3MeHeHHH CiekTpa (M0 CpaBHeHHI0 c 
He3aMeLI|CHHbIM o.-OCH3 OJ POH3BOL- 
HbIM), UEM BBEeHHe 97eKTPOHOAaKIer- 
TOPHbIX 3aMecTHTeseH. 

Vurepecuple aHuple aer cpaBHenue 
CMeKTPaJIbHbIX KPHBbIX, MIPHBeeHHbIX nee 
Ha puc. 4. BoiaBsimerca, 4uTO Ha onTHue- 7 300 250 pe 
CKHe CBOHCTBa MOJICKYJIbI OKA3bIBaeT Cula- A 
Ooe BMAHHe BBeqeHHe K B-aToMy asoTa Puc. 3. / —aneranunun; 2— aneTunamu- 
He TOJbKO alleTHJIbHOrO OCTaTKa, HO Hoatleranuang; 3 — henusaneranumy; 4— 
TakWKe WM MeTHIbHOrO Win eHwIbHOro 244TH KopHyHol KucJoTEI; 5 — Oensanummy 
paluKaJioB, 


30 ——— 


eT CNeEKTPOB MOTJIOULCHUA IO CpaBHEHHO: 


HaMOMJI- vi &-OCH3OHJIMpOH3BOAHbIX (KPH- 


[lockobKy WeutbiO paSorel ObIIO OCBENLeHHe BOMPOCoB cBAsH Mexk]y XMMu4ue- | 


CKHM CTPOCHHEM H aHa/IbreTHYeCKOM AKTHBHOCTbIO B PAY MpPOusBONHEIx eHuA- 
PupasMHa U XapakTepUCTHKA UX NOMAPHOCTH MOria UMMeTb Oombuloe 3HaueHue, 
MBI U3MePHJIH TAKAKe THNOMbHbIC MOMCHTHI Wid 21 coequHeHHA u3 4UNCNAa CHHTe- 
SHPOBaHHbIX (43 HUX Jd 20 coequHeHHii Brepspe). Hsmepenne uamekTpuue- 
CKOH MOCTOAHHOH M MJIOTHOCTH PaCTBOPOB MpPOM3BOLNIOCh MeTOLOM OueHHit 
400 


) B Oensoe pu 25°+0,01°. Pesynbrarei usmepeHuii JMMObHBIX MOMCHTOB I pHBe~ 
‘WeHbI B TaO. |. 

. OOpamaet Ha ceOA BHUMAHHe CXOACTBO OMbITHBIX 3HAYeHHii JHNMOADHBIX 
|} MOMEHTOB JIA AHHJIMOB KUCJIOT C CAMbIM Pa3JIMUHbIM CTPOCHHEM KUCOTHOTO pa- 
h Mukasia (Ne 23—29 B rao. 1); Kpome Toro, 3TH 3HaueHuA 

} MaJIO OTMHYAIOTCA OT JHMOMbHOTO MOMeHTa  aller- 40 
j amuyia (°) (v = 3,72 D) u Gexsamuna (°) (» = 3,60D). 
) PesyIbTHpytoulHe 3HaveHHA AMMOMbHOTO MOMeHTa aHH- 
JIMJOB HM AMHAOB KHCJIOT OMpememAoTca, Kak BUH, 


| Mpexke Bcero pacnpefesteHveM 37eKTPOHHOM MOTHO- ie: 

| CTH B aMHJHOH YacTH MOJeKyuEI. = ‘ 

|  unompypit Moment denwirugpasuna (tt = 1,7D), 4 

) MaJIO OTMUaeTCA KaK OT JMMONbHOTO MOMeHTa aHH- = 

| muHa (uw = 1,53 D), Tak u or AunombHoro MoMmeHTa 

| rupasuna (v = 1,83 D), Tt. e. aunonbHEIe MOMeHTHI JO 

| N—H, N—C,H,; 1 N—NH_ npumepuo komnencupyiwr 

}Mpyr Apyra. Ilo-Buyqumomy, yrabr Mexly cBa3amMu J00 250 mp 

fH—N—H, H—N—C,H, » H—N—N npn6an- oY Sane 

} SHTCJIbHO OMMHAKOBbI, Tak Ke Kak HW B rHApa- Puce. 4. J—a, B-anane- 

| 3nHe (?). eee la Gee ae a 
J[unonbHble MOMeHTHI JMalWIrnApasHHos, pasnua- Bee Se NW ie 

LIOULHXCA MO CTPykKType a-allWJIbHOrO OCTATKa, MaJIO IkeTHJIPHApaso0den30W1 


| OTUMUAIOTCH OT JMMOJIbHBIX MOMEHTOB COOTBETCTBYIO- 

jUIMX aHHIMAOB B Tex cy¥anx, KOFa allHJIOM ABJINeTCA CBOOOJHbIN HH 
| SAMCIILCHHBIH alleTut (NeNe 8, 9, 10, 11, u 23, 24, 25, 26 B Ta6an. 1), uw pesKo 
f OTIMYAIOTCA, KOPAA allumbHbIlt OCTATOK CBOOOHbIi WJM 3aMeleHHbIli OeH3OMII 
H(NoNo 12, 13, 14, 15 uw 27, 29 B Ta6n. 1). aa a 
HenousaTHo Ha neppplli B38riad, 3a CYeT UeTO Pe3KO YBeMUMBAeTCA WuMOb- 
| HbIM MOMeHT a-OeH3ons-$-aneTMi-9-meTupeHurngpasuna (VII) no cpaByenuro 
-¢ (VIII), ecu npuyats Bo BHUMAHHE, YTO JHMOJbHbIC MOMCHTH! AHHJIMJOB yKCyc- 
| HOM Ww OeH30HHOM KuCNoT 6u3KH 0 BemMUNHe (3,72 u 3,32 D), a npaBpie uactu 
/MOJI€KYJI TOK CCTBEHHEI. 


é 
fe} CH 
MA \ ot oO CHy 
Cis Cc 
iG N—CH, Ze N—CH NZ 
ee a Sa ‘ ts 
C=—=IN 
Va a7 oy N 


Vit VIN) 1X 


3yecb HalpauiMBaeTca MpeqNONO*ReHHe, UTO 3HAYMTEMbHbIl SppeKT IeKTPOH- 

HOO CONpaxKeHHA B CucTeme OeHsruspasHyHoro ocraTKa (1X) npuBoguT K OOpa- 

30BaHHIO MMOCKOM MOJIeKYyJIbI. SOTO MOATBepxKAaeTCAH pacueTOM, MpOBeeCHHbIM 

MeTOJOM BeKTOpHEIX CyMM (19 (VII) tpacu Ha MIOCKYIO CTpykTypy paBHo 5,02 D). 

B 3akuouenne cileqyer 3aMeTHTb, UTO HH OHO U3 MCCJeLyeMbIX CoeqMHeHH 

He uMeer HH CBOOOLHOrO BpalleHHA AuMONeH MO OTHOMeHMIO K ruApasHHHOH 
-cpasn N —N, un Tpanc-Konurypaltun allHos. 


Ypanpexuli momMTeXHMyeCKHH MHCTHTYT ee 
um. C. M. Kuposa 12 X 195 


IUTMPOBAHHASA JIATEPATYPA 


LN j epa,"H. H.’Jl atom, JAH, 123, No 4 (1958). 2? H. A. Ba- 
qs aie ae TLe neil x 0, KOX, 20, 1667 (1950). ° L.F. Audrieth, W. Ne- 
Sp ita 1, H. Ulich, J. Am. Chem. Soc., 55, 673 (1933). Y.®.Cmauec Juanextpu- 
yecKad TocTosHHas H CTpyKTypa Movekyu, M., 1937," °rdabaaW Ons leainy Molzenilnosby bes; 
J. Am. Chem. Soc., 76, 206 (1954). ® W.W. Bates,M.E. Hobbs, J. Am. Chem. Soc., 
78, 2151(1951). *H. Giguere, J. Schomaker, J. Am. Chem. Soc., 65, 2025 (1943), 
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XHMHA 


B. ©. MAPOHOB, uaen-koppecnongent AH CCCP A. Jf. METPOB 
u B. B. IMCAPEHKO 


BbICOKOTEMMEPATYPHAA KOHJEHCAUMA AJIK HJI UX JIOPCHJIAHOB | 
C XJIOPOJIEPHHAMU 


Hegasuo Arpu (',?) NoKa3aJl, YTO TIpu TIpollycKaHHH Yepes TpyOKy, Harperyto 
no 500—600°, cMecH MomuxXOPITHeCHOB H KPeMHeEXMOpoopMa MPOHCXOAHT HX | 
KOHeHCallua, COMpoBoxKAaiouladcaA Bbilemenuem HCl u mpuBoysaujaa K 06paso- 
BaHHIO MOMMXJIOPBHHHJITPHXJIOPCHJIaHOB: 


“600° 
Cl,C = CHCl! -++ HSiCl; ——~> ClgC = CHSiCls +- HCl, 


600° 
CICH==CHCI+HSiClz ——~> CICH=CHSiCl3+-HCl. 


Hamu (3,4) 6bl10 ycTaHOBJeHO, YTO KPEMHEXJIOPOPOpM B ITHX PeaKILMAX MOKET 
ObITb 3ameHeH CH3HSiCl, u C,H;Cl.SiH, uro MaeT BO3MOXKHOCTh CHHTE3HPOBAaTb 
C XOPOLIMMH BbIXOJaMH AUXJIOpcuaHbl, OOpasyroillNe Np rHApomHse HHeHHbIEe 
TIOJIMCHJIOKCaHOBbIe MOJIMMEPbl. 

Haxoueu, Mbt! (*) OOHapyxXHJIH, UTO C BEIXOZOM Bplltte 50% MoxKeT ObITb MOJy-— 
YeH BHHHJIMeTHIQUXJIOpCHIaH Mp BbICOKOTemMMepatypHor (600°) KoHeHcallHn 
xmopucToro BHHusa WH CH,CI,SiH B mycroH creKIaHHOH TpyOKe: 


°o 


CHz=CHC1-++ HSiCl2CHs > CHe=CHSiCleCH3. 


B HacTOANeM HCCJIeOBaHHH MbI ycTaHoBusH *, uro C,H;SiCl,H, Taxxe c 
XOPOLUHM BbIXOJOM, KOHJCHCHPYeTCA C XJIOPHCTLIM BHHHJIOM OOpa3syA BUHHISTHI- 
AUXJOPCHaH, BbIXOX KOTOpOro (27%) He H3MeHAeTCA, CCIM CTEKIAHHAA TpyOKa 
3aNOMHACTCA CTCKJIAHHbIMM MalouKaMu. Ilepexoy oT mycTol creKAHHOH Tpy6- 
KW K 2KeJle3HOH — Tak>Ke CYULeCTBCHHO He OTpaxkaeTca Ha BbIXOax RCI,SICH = 
CH». OfHako TpHanKWICHIaH He cCMocoOeH KOHJeHCHPOBaTbCA C XJIOPHCTHIM 
BHHHJIOM, H PeaKIHA B STOM CJly4ae MpOHCXORUNT MO HHO Cxeme: 

° 

(CoP ACERS iHeLOICH-=<CH, =>. (CHs)2CHsSiCl+-CH,=CHp. 

Jjanee Mbl ycTaHoBHu, 4rO KOHZeHCauua CHsCl.SiH Kak c Wuec-, Tak HC TpaHe- 
AMXJOPITHMeCHAaMH MPHBOAMT K OJMHAKOBbIM pe3yuIbTaTaM: K 20-NpoleHTHbIM 
BbIxoqamM CIHC = CHSiCl,CHs u x 18-npomenTHpim BEIxofam Cl,CHsSiCH = 
CHSiCHsCl,, crpoenue Koroporo Obllo joKa3aHO ero MeTHJIMpOBaHHeM ¥ 
NOJIHBIM COBMAaNeHHeM Cie€KTPpOB KOMOHHaLMOHHOPO pacceaHua cBeTa** c 3aBe- 
ompim (CHs)sSiCH = CHSi(CHs)s_ (°). 

HurepecHo OTMeTHTb, YTO He3aBHCHMO OT TOPO, HCHOMb3OBaJICA JIM B KOH- 
ACHCALMM XMOPHCTHI MeTaJIMJ WIM XJOPHCTHI U3OKPOTH, B OGOMX cayYaAx 
Obl BbIeIeH B OcHOBHOM Cl,(CHs)SiCH = C(CHs)2 (~13%), HesHaunTenbHble 
KommuectBa Cl,CHsSiCHscC= CH»y u ecmecb KcHJIOJOB. 


| 
CH; 


06 STOW *Ke peakllMH CTaq HaM H3BeCTeH Mocae OKOHUAHUA TIpOul- 


* Ilatenr BerenGepra (°) 
ou (4) u HacTosuleit pa6or. 
ee 
’ CrekTpbl KOMOHHallMOHHOrO pacces HHA (KPC) u uncpakpacnsre (AK) B wactosmeii pa- 
ore CHUMANHCh M MHTepipetupopamuch JI. A. Jleiitec u IO. M1. Eropossim, KOTOPBIM MBI IIpu- 
HOCUM HCKPeHHW10 O1arojyapHocte. 
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XJOpHCTHI aM TaKxKe KOH 


(xonom B 30% o6pas3yer AJIHJIMETHITUXJOPCHIaH WH HEMHOTO TIponmeHHJIMeTHIH- 
XJIOPCHJIaHa, ONHAKO OCYINeCTBICHHe 9TOH peak B 2xKeNe3HO! TpyOke mpu- 
( BOJMT y2xKe K NOABJICHHIO 3HaYHTeIbHbIX KOJIMUeCTB MIPOMeHHJIMeTHI UX JIOPCH- 
jana. Avanoru4Ho xsoponepunam B peaKunto BbICOKOTeMIepaTyYPpHOH KOHJeH- 


yCalluH TakoxKe BCTYMawT XOpapHbl. Tak, HanpuMmep, c BHIXonOM B 13% mpo- 
wvia peakiluaA 10 cxeme: 


ACHCHPYeTCH C METHJIUXJIOPCHIAaHOM H C BBI- 


600° 
CgH;CgHgCl-+-ClsCl,SiH ———~> HCI+CHgCleSiCgHyCoHs. 


(Ipeqenbupie xe ramonyanKwel: XJIOPHCTbIe METH, IPONH, U3ONpOMM, a TaK- 
j2Ke JMXJIOPMeTaH — OKa3aIMCcb HecnocoOHbIMH BCTYNaTb B PeaKILHI0 KOHJeHCa- 
hin Cc rukpuycuianamu. Ilo neoxulaHHoli uw uNTepecuoti cxeme MIpouwia KOHJeH- 
}cauna CH3Cl,SiH c stumeHom: c 14-npoyeHTupim BbIxXOOM 6buI nMovyueH Ty1aB- 
sHBIM OOPa30M BMHVJIMeTHIUXNOpcuaH: 


B 3aKJIOUCHHE MBI MOMbITaINCb OCYIeCTBHTb KOHJeHcaluIo CICF = CF, 

© CH3Cl,SiH. Ogquako B peaKiuonHoit TpyOke npu Temnepatypax Be 500° 
{ HelIpepbIBHO OOpasyloTcs MaMa H XJIONKU, HHOMa BeLyulve K PaspyleHMio Tpy6- 
| KH. Tem He MeHee H3 NOvIy4eHHOrO KOHeHCaTa HaM ylaJlOCb BbI,eHTh PpakIHIo 
)97— 100° n51,3904, dy’1,3311, Koropaa, BeposTHo (Ha ocHoBaHuu cneKktpa KPC) 
feowepxKUuT CHsCl,SiCF = CF. 


IKcne PHMeCHTaAUIbHAH YWACTH 


BunusaTHaguxtopcuaan CH, = CHSICI,C,H;. Uepes nycryro crek- 
| IAHHYIO TpyOKy AvameTpom 20 mM u JHHOH 600 mM, Harpery1o jo 560°, mpo- 
)mycKaeTca TOK XJopucToro BuHHa (15 n/uac). B sry xe TpyOKy yo6aBseHO 
‘co ckopoctpio | Kanu B cexyHzy 300 r C,H;Cl,SiH, na uro norpe6oBasocb 
3 yuaca 40 mun. B mopyiike, oxjaxKaeMoi JbOM, coGpano 246 r Konyencata, 
/MIpH pa3roHke KOTOporo Ha KOJIOHKe NowyyeHo 60 Yr BHHHSTHAAUXJOpcnsaHa 
'r. Tun. 122,5° (753), np = 1,4398; d;? = 1,0712; MRp nonyyeno 38,15, 
)BbIuNceHO 38,21. Brrxoy 16,7% WM, Ha BOLE AWMH B peakIHIo CoH sChout, 25%. 
‘JIuteparypupie anupie (7,8): T. Kum. 127—128°, ns 1,4302, d3?1,0461, 
. kun. 119°/748 um, ny 1,4385, dj? 1,0664. 
; Soa Ao ELE ENR CREEL CICH = CHSiCI,CHs. 12 
Ouc(MeTHAAUXNOPCHANM)-3TUNEH CH;Cl.siCH = CHSiCl,CHs;. Yepes 
BBILUeYMOMAHYTY!O TpyOKy, Harpety1o jo 600°, 3a 3,5 yaca Mpomyulena cmecb 
-cocrosimaa u3 190 r metunquxsopcumana u 150 r rpaHc-y_uxnopsruuena. Ile- 
“perOHKOli KOHJeHCaTa Ha KOJOHKe Movlyyexo 48 r 8 XJOpBHHHJMeTHIAMxJOpcH- 
‘mana (4) T. Kam, 138—139°, np 1,4690, dq’ 1,2629 u 42 r CH3ClLSiCH = 
‘ iClCH, tT. Kun. 196°, n> 1,4870. 
ae KPC: 165 (5); 206 (2); 242 (0); 300 (3); 335 (2m); 432 (1m); 486 (10); 
496 (7); 548 (2 ou. m.); 702 (1 0. m.); 718 (0); 765 (0); 796 (0); 996 (2p); 1030 (1p): 
1260 (0); 1289(10p); 1400(3); 1572(2 0. m.); 1613 (0); 2871 (0); 2907 (10); 
2950 (3); 2975 (7). v4 
tp: 753 (cn); 766 (ca); 848 (ca.); 918 (cr.); 947 (ca.); 1005 (c); 

W026 (on): 1078 an figs (cp); 1180 (c.); 1262 (c); 1318 (ca.); 1341 (ca); 
1362 (ca.); 1405(c), 1561 (o4. ca.); 1614 (04. Gy): 

TIpopeqenue avaslorM4uHoro OMbITa C WMC-AMXOPSTHACHOM MPHBOMMT Mpak- 

JIbTaTaM. 

D iisox aerdatnkwe-t eee uxaopcuaanH CH,ClSiCH = C(CHa)2. 
A. Uepe3 nycryio TpyOxy mpu 600° mpomymyeHa cMeCb, COCTOAINad H3 130 r 
xsopuctoro usoKporaaa (°) u 157 r Mei AH LOD CH IAA ABYXKPaTHbIx 
HeperoHOK Ha KOJIOHKe BbIJeneno 22 r ppakitun 138—141° u 29 r ed es 


| 
} 


MeTumuxsopcwiana T. Kum. 153°, np 1,4582; d?® 1,0697; MRp nonyyeno 43,41, 
ppruucieHo 43,41. Burxog 15%. 
Hatineo %: C 35,90; 35,78; H Pian Cl 42,93; 42,56; 
Si 16,435 15, . 
CsHyeSiCl, Brruucmeno %: C 35,50; let Sap Cl 41,92; Si 16,60 


Cnextp KPC: 175 (2u1); 219 (5); 245 (2); 266 (0); 303 (2ur); 370 (5); 438 (5), 
450 (4); 470 (1); 510 (Sur); 542 (Iu); 710 (4); 754 (1mm); 797 (0); 858 (1); 968 (0); 
1068 (3); 1147 (2m. mp.); 1181 (0); 1216 (1m1); 1259 (0); 1310 (3); 1336 (Our); 
1380 (6); 1410 (1); 1447 (8); 1623 (10); 2858 (2m); 2915 (10); 2944 (3p); 2983 (mp 

Meruauposanue CH,Cl,SiCH = C(CHs)2 MpHBoquT xk (CHs)sSiCH = 
C(CHs)2, KOTOpbIi H M0 KOHCTaHTaM, HMO CiMeKTpaM KPC uyenTuueH pane 
momyueHHomy oOpasiy (2°). | 

Mpaxuna 138—141° Opa Take MeTHIMpoBaHa CH3MgCl, mocae vero Ha 
KONOHKe ObwIo MomyyeHo yBe tbpaxuuu: 109—111° (I) u 138—140° (II). C stax 
UBYyX (pakuuit Obwin CHATHI ceKTpbI KPC, uw OKasasocb, 4TO PpakWuA I aBaaeTcs 
B ocHOBHOM (CHs)3SiCH,C = CHs, cmekTp kKoToporo OblI CHAT paHee (oR 


CH 
a Il cocrout u3 mapa- H METAKCHJIONOB c nmogmecbio (CHs)sSiCH,C = CH». 
| 
CHs 

B. Yepes tpy6xy upu 600° nponyurena 3a 5 ac. cMecb, cocTosmlaa u3 320 Tr 
MeTHJIMMXNOpcHaHa u 205 e xmopucToro MeTaliuaa. [leperonkoH KOHJeHCaTa 
Ha KOIOHKe Moyueno 52 r dpakutun 138—141°, no cnexTpy uqeHTHYHOK m006- 
HOH Ke (Ppakuuu B onbITe A, u 34 Fr H30KPOTHJIMeTHJIANXOpCHJiaHa, CMeKTp 
KOTOPOrO MOWHOCTbIO coBNamaer co cneKTpomM Aa CH;Cl,SiCH = C(CHs3)e 
u3 ombita A. 

AXAAUAMeETHARUXAOpcHaAaH CH,=CHCH,SiCI],CHs. Uepes 
TpyOxy upu 600° 3a 6 uac. nponyujeHa cMecb, cocTosiad u3 400 r MeTHaau- 
xslopcniaHa u 220r xmopuctoro aimuna. JByxkpaTHad MeperoHKa KOHJeHCaTa 
Ha KOJOHKE MO3BOMMJ1a BbILeMTb IBe (PpakIMH: 106—108° (1) 38 r u 88 r Merus- 


almuiguxnopcunana (11, tr. kum. 120°/746 mm), np 1,4419; di? 1,0743; 
MRp Halizeno 38,23, BpruncmeHo 38,51. Brixon 32,6%. 

Cnextp KPC: 197 (0); 228 (31); 299 (1m1); 328 (0); 393 (1); 410 (2); 469 (8mm); 
045 (lu); 602 (In); 649 (0); 710 (2m); 773 (Om); 807 (1m); 914 (1m); 1107 (Om); 
1172 (3x); 1300 (4); 1318 (1); 1390 (2); 1422 (2); 1636 (10); 2912 (7); 2978 (2); 
a0!1 (2)* (3077 (2). 

CnekTpambublli ananu3 dpakunu I (rt. kun. 106—108°) noxasan, 4uTo ona 
COJePKUT CHsCl,SiCH»CH = CH», MHoro 6eH307a H APpyrux apomaTuyecKkHx 
coeqMHeHHi. 

BuHUAMeTHARUXAOpéuaan CH» = CHSiCl,CHs. Uepes nycryio 
*KeNesHyl0 TpyOKy, Harperyio Yo 600°, mponycKkaerca TOK stTueHa (15 s/uac) 
w 180 r CH;Cl,SiH B reyenue 2 uac. PasronKoit Ha KOIOHKe BbleneHo 20 T 
BellecTBa C T. Kum. 88—93°, B KOTOpoM (Ha OCHOBaHUM creKTpoB KPC) cozep- 
*KHTCA B OCHOBHOM BHHMJIMETHJIQUXJIOPCHaH HM HEMHOPO STHJIMeTHJIJUXJOpCH sana. 


Uncrutyt oprannueckoit xumun um. H. J. 3enuncKoro Iloctynuao 
Axajemuu nayK CCCP 19 VI 1958 
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XHMHA 


K. T. TOPOWIHH, 10. WH. XYPrHH u T. J. KOSAPEHKO 


MNOJIMKOHAEHCALIMA STHJIOBOrO IMHPA FIMILMHA 
B TIPHCYTCTBHM EFO KAPBAMATA 


(IIpedcmaenexno axademuxom B. A. Kasancxum 29 VIII 1958) 


Tleppok craquel nowMkoHJeHcalun s:upoB a-aMMHOKUCAOT B IIpHCYTCTBRH 
ABYOKUCH yrviepojja ABJIAeTCA OOpasoBaHHe KapOamara (*). 


R’O0C-CHR- NH? --OOC+NH-CNR-COOR’. 


OTa peakWHA MPOXOANT NpakTHYeCKH MrHOBeHHO (2) 10 cpaBHeHHIO CO BCeMK 
OCTaJIbHbIMM mpoleccamHd. MoxuHo cunTaTb, 4TO XO NOHKOHMeHCalUK 
WM KHHeETHKa H3MCHEHHA COCTaBa MpOAYKTOB peakIMH OMpeyeiserca KONNUe- 
CTBOM KapOamaTa [10 OTHOWeHHIO K SPUpy aMMHOKUCMOTHI (MOHOMepy). Panee 
ObINO NOKa3aHO, YTO MPH MPOUHX PaBHBIX YCJOBUAX XOJ MOJMKOHeHCaLLHH OMpe- 
AeNAeCTCH OTHOCHTEIbHON HavasIbHOH KOHIeHTpalluelt HHMMMaTOpa (%), a CeqO- 
BaTeJIbHO H KapOamata. Kak acpupbl a-aMHMHOKHCJIOT, TaK HW UX KapOaMaTHI B OT- 
CYTCTBHe BellecTB, OOMAaaOlUX MHALMUPYIOULNM JelicCTBHeM, ABJAIOTCH CpaB- 
HHTeCJIbHO YCTOMYMBbIMH COeHHeEHHAMH. OHaKO B CMeCH, HallpuMep mocse jo- 
OaBNeHHA WBYOKHCH yrlepofa K H30bITKy 2uPa AMMHOKHCJOTHI, OHM BCTYMAatoT 
BO B3aHMOJeHCTBHe, T. €. MPOHCXOAMT NOMMKOHAeHCalHNA. Orciojla BbITeKaerT, 
YTO JICHCTBHTCJIbHbIM HHMILMaTOPOM NMOJMKOHeHCanHHn 3(~HPOB &-aMHHOKHCOT 
ABIACTCA KapOaMaT, a He JBYOKHCb yrulepoka, KOTOPad CJTyxKHT UCTOUHHKOM 
oOpas0BaHuA MHUIMaTOpa. CrefqoBaTebHO, cTaquax oOpa3s0BaHux KapOamata 
IIpH RoOaBeHuv AByOKUCH yrulepoda K XPUPY AMHHOKHCJIOTHI He ABJIAeTCA OOH- 
3aTeIbHOH JIA MOJMKOHJeHCalMH, T. €. MOJIMKOHAeHCalNsS MounKHa HaOJItO- 
JlaTbCa IPH HeMmocpesCcTBeHHOM OOaBeHHH KapOamatTa kK MoHOMepy. IIpu stom 
CelyeT OKUaTb, YTO CKOPOCTh NOMHKOHACHCAMMM HM COCTAB MPOAYKTOB HE JOuI- 
XKHbI 3ABHCeTb OT cMo0coOa BBEAeHHA HHMIMaTOpa (AO3HPOBKa 3aaHHOrO KOWJIH- 
YeCTBa JBYOKHCH yrulepofa WIM HeMOcpeycTBeHHaA NOOaBKa COOTBETCTBYIONLero 
KOMueCTBa KapOamarTa). 

O6pasoBaHue KapOaMaTOB ABJIAeTCA THMMYHOM peakuMeH BsaMMOelCTBHA 
allupaTHYeCKUX AMHHOB C ABYOKHChIO yrviepoya (*), B TOM UNCe C MpOHsBOL- 
HbIMH @MHHOKHCJOT C 3allMUeHHOH KapOOKCHIbHOH rpynmon (spupbl HM aMHABI 
amuHoKucsoT (7, °, §%,)): 


2R,RaNH + CO: 2 RiR2NH} ~OOCNRiRo. 


[Ip oObtuHbIX YCIOBHAX PaBHOBeCHE MOJIHOCTbIO CABHHYTO BIIpaBo (2;-). Tlo- 
STOMY B YCJIOBUAX, B KOTOPbIX HaMH paHee MPOBOAWMAaCh MONMKOHeHCalus, 
BCA OOaBIAeMad JBYOKHCb yrepoa CBxASbIBaeTCA M30bITKOM pupa aMHHO- 
KucnoTb. KapOamarTbl 23upOB AMHHOKHCJIOT CPaBHHTeCIbHO YCTOHYMBbI MpH 
KOMHaTHOH Temiepatype. TepmMuyecKoe pa3JlorxkeHie KapOamatTa 3THJIOBOre 
pupa PiMiMHa HauMHaeTCA Tipu TemMMepaType BbHILIe 5D”. 

Llenpio HacTosmei paOorbl ABJIAeTCA MpoBepka MpeANONOAKeHUA 06 WHH- 
quupyiouelt tbyHKWHH KapOaMaTOB MPH MOMMKOHACHCATLMH 3(pHPOB a-aMHHO- 
KUCJIOT B IIPHCyTCTBHM JByOKHCH yrvlepoda. Hoke IpHBeJeHbl pesyJIbTaTbI H3- 
MepeHHA CKOPOCTM pacxOJa MOHOMepa IPH MOMKOHACHCALMH STHJOBOrO acbu- 
Da PIMIlHHa, MHHIMHpOBaHHOH moOaBKoli cBoero KapOamata. 
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SrusoBbili sdup WIHWHHa — KaK MOHOMep, TaK H HCNOJIb3OBaHHbIH WIA 
noyueHusa KapOaMaTa — Obl MpHMeHeH HemocpeACTBeHHO mocsie ero meperoH- 
KH. Jaa oOpasoBaHua KapOamMaTa B peaKILHOHHYt!0 KONOY OTOMpPalOcb 3aaH- 
Hoe UHCIO Kalletb Xpupa PIMWMHAa (TOUHOe efO KOJMUECTBO OMPeeNAOCh BSBE- 


IIMBaHHeM), Kya moce oOaBeHuA aOcomMOTHOrO 9:pupa MeqieHHO OapOoTH-— 


poBalach Cyxad JByOKHCb yrviepola MpH —40°. Tlocne yameHua pacTBOpUTe- 
AM ONpeyenAtacb MOTHOTa OOpasoBaHHA KapOamaTa 110 MpuBecy 3a Cu¥eT CBA- 


3bIBAHHA AByOKUCH yruiepoqa. B peakWHOHHy1O KOOy, OxJaxKTeHHy!0 AO —10@ 


MeperoHsOCb 3a,aHHOe YHCJIO Kaleb MOHOME- 
ks pa, TOWHOe KOJIHYeCTBO KOTOPOrO BHOBb ormpe- 
a JIeIANOCb B3BeLIHBaHHeM. OKa3al0Cb, 4YTO CHeT 
I | Kaleb MO3BO1AeT MOJYIHTb 3a,aHHy!O HadaJib- 
HYI0 OTHOCHT@IbHYIO KOHWeHTpalMio KapOamaTa 
e- ce TouHocThIO Zo +1%. Bce onbiTbl CTaBHJIHCb 
Y ° npH—40° u OTHOCHTebHOH HadasIbHOM MOJAPHOH 

‘ KOHUeHTpaluH wHutHaTopa u/M = 0,05. na 
Qf eG vag «=: KAPOaMaTa, CeLOBAaTEbHO, OTOUPAOCh B 10 pas 
MeHbUIee KOHUeCTBO 3c/upa PIHWHHa, 4eM ero 

Puc. 1. Kuneruka pacxoqa MoHO- 6pa0Ccb B KayecTBe MOHOMepa. Kosnue- 
Ser cian aqmneear at ie CTBO CBOOOAHOrO MOHOMepa oMpeemAOCcb Be- 
cyreTsHH ero KapOamata (1/m=—= COBbIM MeTOJOM Moci1e ero SKCTPaKIHH B cbopme 
=0,05; 40°) xJloprHypata aOcomorHEIM adupom (*). annpie 

© pacxoze MOHOMepa mpHBeyeHbI Ha puc. |, 

43 KOTOPOrO BHAHO, YTO 9Ta PeaKIHA MpoTeKaeT NO MepBoMy MOpAKy, T. e. 
TaK Ke, KaK OHA MpOXOAHT MPH HHHWHAPOBaHHH AByOKHCbIO yruiepowa. Kou- 
‘TaHTa CkKOpocTH pacxogqa MoHoMepa k = 7,72-107> cex~?-momb~!. Panee 
HaMH OblIO MOKa3aHO, YTO CKOPOCTb PpacxOa MOHOMepa pacTeT C yBeJIHYeCHHeM 


lg 
°o 


HavaIbHOH KOHIWeHTpalun uHuWHaTopa (*). Jia HavaNbHbIX OTHOCHTEJIBHBIX | 


KOHWeHTpalnii KapOamata, HCNOL30BaHHbIX paHee (3), BOT Zo u/M = 0,05, — 


epeqHee s3Hayenne ky = R/(u/M) = 1,73-10-%cek7t- Momb7+ pH HHAMHHpO- 


BaHHH ABYOKHCBIO yraepona. I]pu unnmuupopanuu KapOamMaToM~= k, = | 
=1,55- 107* cex.~* Mob", T. e. Ry IpaKTHUeCKH He 3aBHCHT OT CnocoOa BBeeHHA 
KapOamata. Kak BugdHO u3 puc. 1, NpH HHHWHHpOBaHHH KapOamMaTOM mepBad | 


Sbicrpasd CTayMa pacxoJa MOHOMepa orTcyTcTByer. B TO xe CaMoe BpeMa MPH 
HHHWHAPOBaHHH ABYOKHCbIO yrviepOa HaOsmojaeTca B Havale peak ObicTpad 
cTaquA, TaK Kak MPH SKCTPaNOMAWHH KHHETHYCCKHX MPAMBIX B NOyNorapHdp- 
MHUN€CKHX KOOPAHHAaTaxX OHH TMepecekaloTCA C OCbIO OPAHHAT B TOUKAX, COOT- 
BeTCTBYIOWHX MCHbINeMY HavaJIbHOMY COJepxKaHHIO MOHOMepa, YeM ObIIO B3ATO 
B ONBIT. 

M3yyenne NOJIMKOHeCHCaTa Me€TOOM OyMaxkHOli xpomaTorpadun moKasao, 
ITO KaveCTBeEHHbIH COCTAB MPOAyKTOB peak He 3aBHCHT OT cmocoba o6pa3o- 
B3aHHA HCXOAHOH PeaKIMMOHHOH CMecH. 


MuctutyT opranuyeckoli xumMun um. H. JI. 3ennncKoro Tloctynuat0 
AkaylemHH HayK CCCP 26 VIII 1958 


UHTHPOBAHHASA JIMNTEPATYPA 


2K. OD? Ie Po twin, PA eReeis 8 c 

. AS penxowdos HM. X , Msp. 

ey 1957, 642. 27. . Kosapenuxo, K. T Th tale ke BUI Hick eee 
Hiss. AH CCCP, OXH, 1957, 640. 10. Xypruu,K.T. Hopomun,T. J. Ko 
a penx o, Mas. AH CCCP,OXH, 1957, 174. 4 E. Jorgensen, Acta Chem. Scand., 
10, Nb 5, 747 (196); Bo Katchalskic Berliner Kilbanski, A. Berger, 
J. Am. . Soc., 73, . Frankel, E. Katchalski, J. Am 
Chem. Soc., 65, 1670 (1943). ® D.G. H. Ball he. ¢ djiproccheae 
: , 65, : avH. ar dC. eB aimitiow d, ; 
Soc., A, 228, Nb 1155, 495 (1954). t BidloK one p euigees Hack. cere, eR Te 


pou H, 438. AH CCCP, OXH, 1959 (B meuartH). 
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Hoknxans Ananemun Hayk CCCP 
1959. Tom 124, No 1 


| XHMH fl 
M. ®. INOCTAKOBCKHH, A. B. BOPAAHOBA u Lf. WH. MJIOTHHKOBA 
MCCJIEXOBAHHE B OBJIACTH MPOMSBOAHbIX AMAWETHJIEHA 


B3AMVMOJEMCTBHE JIMAWETHJIEHA C ®EHOJIAMH, THOOEHOJIOM 
HW BEH3SHJIOBbIM CIUMPTOM 


(ITpedcmaséaeno axademuxom B. A. Kasanckum 17 V 1958) 


Panee cooOmlanocb (1?) 0 CHHTe3ax Ha OCHOBe JMalleTHeHa C X%KHPHBIMH H 
THAPOapoMaTHY4eCKHMH CMMPTaMH UM ITHJIMepKalTaHOM. OTH CHHTe3bI JasIH BO3- 
MOXHOCTh MOYUaTb ITHHWJIBHHHJOBbIe S*PHPLI u THOSpUpb! OOuel CopMyvIbI 
CHsC = CH = CH — OR(SR), ateranu 6ytuHann CH3s— C=C — CH(OR). 
M MuruoaiKkud (apus) Oyraquenpi-1,3 RS —CH = CH—CH = CH — SR’, 
Kea BBeCTH B KPYF AOCTYMHbIX BEULECTB COOTBETCTBYIONLHe APHJbHbIE TIPOH3- 
BOJHbIe, MbI IibITa/IMCb MPHCOCAMHHTh K JMalleTHIeHy (peHom. OHako B MpHem- 
JIEMBIX JWI CIMPTOB YCJIOBUAX (PeHOM He pearupoBas C AMalleTHJIeHOM M10 OGBIY- 
Hol cxeme. Jlomyckax, 4TO MpH4uMHa 2TOrO BaKIOVaeTCA B HAIMUHH BAMAHHA 
SeH30IbHOrO Apa, MepesaBaemoro aTOMOM KHCOpOsa, Mbl PellMH H3Y4HTS 
B3aHMOJeHCTBUe LHalleTHeHAa C THOPEHOJIOM H GeH3HJOBbIM CIIMPTOM, Mpesmowa- 
Tad, 4TO B THOPeHOue 3TO BAINAHHE Oy eT H3MCHEHO ATOMOM CepbI, a B OeH3HJO- 
BOM CIIMpTe — paccTOAHHeM OeH30/IbHOrO Apa oT KucMOpoya. J[eHcTBUTeIbHO, 
ucclefOBaHHe ITOH Peak MOKa3as0, YTO O€H3HOBbILi CIMPT H THOeHON riay- 
KO pearupytoT C WHalleTHJICHOM B MATKHX YCJIOBHAX M10 CxeMe: 


RXN 
CH ==C—C=CH > CH = C—CH = CH — kk, (1) 


rye RX = C,H;CH, — O — (1); C,H; —S — (Ill). 

IIpucoeyqunenue BTOpow MovleKysbI SOeH3HIOBOrO CuupTa Hu THOeHOMAa AB- 
IACTCA CELYIOULeH CTYMeHbIO peaKWMH, MOryuleH MpOTeKaTb HM CAMOCTOATEMbHO. 
Ina Oex3um0Boro cnupra 9Ta CTauA MpoTeKaeT NO HOHHOMY MexaHusMy H CO- 
IpOBoxaeTcs OOpasoBaHueM AuGeH3uMOBOrO alleTasA OyTHHaIA CHs —C==C — 
SH(OCH:CeH;)2 (III). On He pearupoBas c MaJIeHHOBbIM aHTHpHOM, B HeM 
IEKTPOCKOMMUeCKH OOHapy2KeHa Tpolinan cBxasb. B cayuae THOeHONa BTOpas 
‘TaluA B3aMMOJelCTBHA C MualleTHJIeHOM IpOTeKaeT MpeHMYULeCTBeHHO M0j, 
IMAHHeM paMKasbHbI< WHMUMaTOpoB HM COMpoBoxaeTcA OOpasoBaHHeM HTHO- 
IPOM3BOAHEIX OyTaquena-l,3. 

Tak, 3THHHABHHMITHOeHHOBLIA acpup MpHcoeqMHAeT THOMeHOJ HJIH STHJI- 
fepKallTaH c OOpa30BaHveM AHTHOPeHM- HIM THOeHHI-THOITHIOYTaqHeHoB- 1,3 


10 ypaBHeHuto (2) 
CH =C — CH = CH — SCGH; + RSH > RS — CH = CH— CH =CH— SG,Hs, (2) 


me R =C;H, (IV); CoHs (V). 
CxopoctTb 3TOM peakIUHH MOBbIMaeTCA MOA BJIMAHHeM KOH, HutTpuia a30H30- 


[aCIAHOL KUCJOTHI WIM TeMMepaTypbI, a BbIXOA KOHCUHbIX MPOAYKTOB 3aBHCHT 
T TeMMepaTypbl HM HHHWMAaTOpa. 

Tloy BIMAHHeM pauKaJbHbIX HHMIMaTOPOB 97a PeaKILHA, KaK H JWIA STH- 
MABUHHHITHOITHAOBOrO aXpupa (7), MpoTekaeT T1atKO HW MO*KEeT ObITb PCKOMEH- 


OBaHa JIA CHHTe3a THOPeHMJITHOITHI 6yraquenos-1,3. 
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2 

K 9sTHHHBHHHITHOeHHIOBOMy S*pupy, Tak 2%e neh WM K THOSTHIOBOMY (?), 

IpHMeHHM MeTO]L CyJIEMOBOrO THTPOBaHHA B cnupte (3), uTo JaeT BO3MOXKHOCTS 
onpeyereHud ero KOHI,eHTpalluH: 


| 

CH ==O— CH = CH — SCs Heche CoH OL Geter HgCl + | 

4+ HCl -- (CH = C — CH = CH — OCG3Hs) (3) 
CuHTe3HpOBaHHble AuTHOeHHI- HU THOpeHHITHOSTHIOYTaqHeHb- 1,3 BeTy- 


asiM B JMeHOBbIL CHHTe3 C MaJICHHOBbIM aHrHApuOM, oOpa3syxA ayKTbI, Te- 
palouyue B yCOBHAX peakUMH [Be MOJICKYVJIbI MepKallTaHa C OOpa30BaHveM 


(bramezoro axuruypuya (* ”) ® | 

RS 2 CH= CH CH = Che sRae | o- 

Lee 
SR’ 
| 
ee N60 

a | Bee =| | SO + 2RSH. (4) 
260) { 7-O 
sR | 


Ilan peakuwun JualernieHa c cbeHomoM u n-TpeTHuHOOyTHIeHOOM ObiIH 
TIPHMeHeCHbI pasJIMUHbIe YCIOBHA (TeMilepaTypa, paCcTBOPHTeJIb, MpHCyTCTBHES 
craOuugaTopa u T. 4.). Tlormomernne AualeTueHa HaOmofalioch mpH 50° uw 
BO BCeX C/JIy4adX COMPOBOxKLal0ch OOpasoBaHHeM TBeporo, amMopdHoro, Hepa- 
CTBOPHMOrO B OODMHbIX PacTBOPUTeIAX BellecTBa, MpescTaBssAIOUerO COCCI, | 
110-BHJ,MMOMY, IIpOAyKT JjabHelwiero MpeBpauleHHA OOpa3z0BaBlerocaA COeRH- 
Henna. [larextuHad 3aaBKa (*) 0 MOMyYeHUN 2ITHHUABHHHATHOPeHUNOBOrO Supa 
B IIPHMCHEHHbIX YCIOBHAX He MOATBepAuach. | 

B3sauMoyelHcTBHue AuHaneTHMeHAa Cc THOPeHOROM. B peak-. 
IMOHHY1O0 MpoOupky pH oOXaxKyeHuu OblI0 NomenjeHo 15,4 r Tuodexoua, 
0,07 r KOH u 7,0 r quanernnena. IIpu nepemMeuwimBanHu Np KOMHaTHOH TeM- 
lepaType HauMHasiacb peakUHA, COMpoBOxaloulaicA CaMopasorpeBaHveM CMeCH 
no 40—50°. IlepememmBanue mpofomKamu eme 2 uaca. Ilocne o6braHol OOpa- 
OOTKH CMeCH, Ip MeperoHke B BakyyMe OblsIo co6paHo 6,6 r (31,4% Teopun): 


9THHAIBHHMITHOeHONOBorO acbupa (II). T. Kun. 92,0—92,5°/2 mm; np 1.6298), 


dz’ 1,0739; MRp naiiqeno 53,07, Bbruucneno qua C,HS¢ 46 50,22. | 
Hatigqeno %: C 74,84; 75,06; H 5,04; 5,01; S 19,82 
CyoHgS Buruucneno %: C 74,96; 5,03; S 20,01 5 


Bpreseno Take 6,7 r (17,7% or Teopun) AuTHodeHnGyraqnena (V), 
T.. Kun. 201-=202,0°/1 5° Muy .- man ~400==40,5%: 
Haken} 1%: (C70 557) 70, 405 4405927: 5S 23 469848 
CyeHigSz Beruucsteno %: C 71,06; Pivosad: Sse 


B raOa. 1 mokasanbl ONbITBI, IpOBeeHHbIe B Pas/IMUHbIX YCJIOBNAX. 

B3sauMOfencTBUA AuaweTHNeHa C O6CH3HAOBBIM CHUPTOM. 
B peaki(wouHylo0 mpoOupKy, cogep»Kantyio 2% pacrsop KOH Bs 32,7 r 6en3n- 
JOBOrO CHMpTa, Mp HarpeBanuH Jo 116—118° uw nepemeuimBanuu mpomycKa- 


TaOnauna 1 


Bpuixon, % Teopun | 
Mow, otnom. |Konuu. KOH,%|Maxcum. temn, | 
MN nt. 1. | AuaeTHien: | | 
THOeHOW K THOdenomy | peaxuun, °C sbupa (11) Prete Lo | 

‘| 2A 2 30—40 63,1 = 

2 1 =| De 30—40 44,6 ee 

: 1:4 OWS 25—30 One ea 

A, de2 Ova 30—40 — 68,4 
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wlocb 5,0 r qualieTuieHa B Tevenve 1,5 uaca. Tlocne yononmsurembuoro uaco- 
Boro HepeMewIMBaHHA CMECb OBepralacb OObIYHOH OOpaGoTKe u pa3roHAsacb 
B Bakyyme. Tlocue oTroHKu He Bolleqero B peakiwio Gex3HsoBoro cmupra 
Obi coOpaHbl cieqyioujme cbpakunuu: I cdpaxuna 118—120°/8 mm 8,0 rf; 
I] @paxuva 190—195°/8 mm 3,5 r; ocratox 0,7 r. 

Ppakuua I npe_craBiana coGo1o stwHusBHHHNGeHsHOBIi aup (I) T. Ku, 
104—104,5°/3 mm; np 1,5620; di? 1,0219; MRp nalineno 50,25, ppranc.teno 
Aaa Cy Hy OF4EMRp 48,51. Brrxoq acbupa 50,6% or Tecpun. 


Haiiyeno %: C 83,57; 83,45; H 6,57; 6,44 
Cy1Hi0O Brruncneno %: C 83,51; 


re 


Dpaxuua I] oKaszanacb ju6en- TaOmuua 2 
3HJIOBbIM alleTaviem OyruHasia (II1), 


T.Kull.176,5—177°/3mM; nt 5590, NoNe Mou. otnow] Temn. SES eS 
di? 1,0696. MRp waiizeHo 79,92, an, [Gexenaoon| pearum, | | aneraan 
BEIUNCIeHO §=—s gia «Ss Cg HH OQ E 3 E ate “e “4 ty 
79,34. Bpixoy alletaia OyTuHalA ; bis P 
0 Te : 1 Ne 80—85 16,0 = 
me ooh reopi 2 12 fi tear eR 
‘Haiigeno %: C 81,18; 81,35; H6,81;6,79 3 4:15 | 125—135} 19,8 43,6 
4 (133) 110—117| 50,6 dle al 


€3H1,02 Barmucmeno %:C 81,18;H6,18 


Moa. Bec. Halieno 252,1; 252,6; BbiuncneHo 266,3. 

OnbiTbl, IPOBeAeHHbIe€ B Pa3JIMUHbIX YCJIOBHAX, HOKa3aHbl B Tabu. 2. 

B3auMofeucTBue STHHHIBUHHATHOMPeEHHMTOBOTrO 
spupac THOMPECHONMOM H FTHAMEeEPKANTAHOM (ypaBuHe- 
Hue (2)). 2,5 r sTHHNABUHUATHOeHH- 
oBoro supa, 5,1 r THodenona u 0,01 r 
HATPHJIa Aa30H30MaCJIAHOH KHCJIOTHI, Obl- 


| 


Taoauna 38 


] 
/ 
| Ne 
| 


Haneera Mspacxonosano | Hatiqeno 

0,4 N NaOH, adupa, JIO 3aMadHO B aMIyJly, KOTOPaxH Earpe- 

onbita } apupa, r Mat % TeopHH . a 
| Baslacb Jo 40—50° B Teuenue 4 yac., 

1 

2 mocve YerO COAePXKHMOE AMIIYJIbI Pasro- 
OL2050" | 12,47 97,54 - 7 _ eS 3 P J 
0,2029 | 42,12 95,76 HAJIOCb. OCJIe OTTOHKH H30bITK THO = 


Ne 


Hateno %; C 70,75; 70,76; H 5,18; 5,14; S 23,77; 23,60 
CygHisS2 BoruuceHo %: C 71,06; lab ale S 235 fil 

Bpixo, AuTuopenui6ytayuena-1,3 94,1% or TeopuH. 

AnasorMunbim myTem v3 4,6 r sTHHMIBUHUTHOpeHNIOBOrO adupa u 9,4 r 
TuopeHoa noce CTOAHHA B 3allaiHHOH aMllye B TeveHHe 20 mHeH 
npu 25—30° 6pino Bpifeteno 4,8 r (62,3% Teopuu Ha B3ATHI adpup) AuTHOWe- 
HumOyTaquena-1,3, T. mat. 40—40,5°. . 

V3 1,5 r 9sTHHuIBHHMITHOpeHUOBOrO ai~pupa HM 1,5 LF aTHIMepKanTaHa B 
IpHCYTCTBHH HUTpHa a3OH3OMaCJIAHOM KUCJOTHI ObIIO MOY 4eHO 1,2 r (60,0% 
TeEOPHU Ha B3ATHIIi spup) THOeHuITHOSTHIOyTaqueHa-1,3 (LV), T. Kum. 166— 
m°/3 wm, ns 1,6657, dz 1,1097. ¥ , 

_ JIurepatypupie janupie: T. Kum. 165—165,2°/2,5 mm (°). 

Mm KOHRTC€HCALUA muTuombeHua6ytaguena-1dg c Ma 
MeCHHOBBIM aHrugpugzom (ypaBHeHue (4)). 1 r Auraodpenns- 
6yraquena (mouTy4eHHOrO MOA BAMAHHEM HHTPULla), 0,4 r MameHHOBOoro aHrHy- 
puta u 10 Ma OeH301a HarpeBaluCb B 3alladHHOH aMITyJe B Teyeone 10 yac. 
no 130—140°. Brryeneno 0,45 r (85,5% TeopHH) (pTasieBoro aHrHuApufa C T. MW. 
130—130,5°, Kotoppiii He JaBas Aempeccuu C YMCTbIM Mpelapatom. é 

@MraJleBbld AaHTHAPHA C BbIXOJOM 73,5% OT TEOPHH ObLI MOJYUeH TaKxKe U3 TH 
TMoeHuiOytannena-1,3, CHHTesMpoBaHHOrO HOA BMAHHEM KOH. 

KoauuectBeHHoe on pehendenue ITHHHABUHH I THO- 
benunosoro apupa. K 0,2 rr  9THHHIBHHHJITHOPeHHIOBOrO 
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apupa npuOaBseno AByKpaTHoe (m0 ypaBHeHuIo (3)) KOmMYeCTBO 20% pac- 
TBOpa CyJeMbI B STHMOBOM cnupTe. CimycTa CyTKH CMeCb Oblla OTTHTPOBaHa 
0,1 N NaOH B mpucytcrBuH MeTHOpaH>Ka. OHakO THTPOBaHHIO MellaeT 
cmerka OKPallleHHbI ocayqoK MepkypxJOpHya. | 

BsaumMonefictBue AuauuTuaenHa c PeHOUOM H A 
TpeTHYHOOYTHAhPesOMOM. Peakunlo AnalleTHMeHa C PeHOMOM Tpo- | 
BOHM B pa3M4HbIX ycnoBuaAx. B onbirax, MpOBeJeHHbIX NpH TemMMepaType 
no 50° (co menoubio), HCXOMHbIe BelleCcTBa BOSBpalllaucb momHocTHIO. Llorso-| 
UleHHe JualeTHeHa HaGmofamocb mpu 50°, korga B3xATbIeE MpOMyKTb! Mepel 
peakuHel cMeumHBamuch, Hu mpu 90°, Korfa AualleTuMeH MponycKalu B mpoOupKy, | 
cojlepxKallylo (eHow CO WjeNOUbIO HIM MeTamiMuecKHM Na, uM deHousTom Na. 
Bo seex cilyyadx B pesysbTaTe peakIHH Obl BbIeIeH TBepAbIii amMopdHbi 
IIpOJLyYKT, HE PpaCTBOPHMbIi B OObIUHbIX OPraHH4YeCKHX PACTBOPHTeMAX C BbIXO- | 
nom 70—80% Ha B3xATbIe BeuecTBa. K TOoMy Ke pe3yJbTaTy MPHBOLMAa peak- | 
IA JMalleTuseHa C (peHOJIOM, pa3sOaBJIeHHbIM J\eKaJIMHOM, NapadHHOM, Base- 
JIMHOBbIM MaCJIOM wsIM BORO. IIpucytTcTBue N-TOMyHuAeHAMaMuHa WIM THAPOXH- 
HOHa He BJIMANIO Ha WCXO peaKIHH. 

[Ip peaxuuu c n-Tper.-OyTudenomom B mpucyrcerBuM KOH npu 40° gua-| 
WeTHICH He NOFOULaICA, H HCXOMHbIe BeULeCTBAa ObIIM BbIeneHbI OOpaTHo. IIpu) 
55—60° yualeTHeH Norioujaica, H Obi BbIZeIeH aMOpduHbIH mopowoK (38%). | 


WuctutyT opranuueckolt xumuu uM. H. JI. Senuuckoro Iloctynua10 
Akalemuu HayK CCCP 15 V 1958 
UMTHPOBAHHAA JIMTEPATYPA 


1M. ®. Uloctakospekuh, A.B. Borgaunosa,!l. K. Kpacuabuu ko- 
B a, JIAH, 114, Ne 6, 1250 (1957); H3s. AH CCCP, OXH, 1957, 1441. * A.B. Borgauo- 
pa,M.®. Woctakospcekuh, |. YW. Taotruuxosa, JAH, 120, Ne 2, 301 (1958). | 

M. O.Wloctakosckulh, E.H. puaexaesa, U3s. AH CCCP, OXH, 1954 | 
ol7. 4A. Anerhahn, R. Stadler, I. G. Farbenind, Pepm. nat. 601 822 (1932); 
Cie, Agi, il Beal (GSB). °’B. XuKKUHOOTTOM, Peakinn opraHHyecKHx 
coenquHenui, 1939, crp. 169. °W. Flaig, Lieb. Ann. 568, 1 (1950). 
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XHMH ff 


A. T. SMMYC u B. K. HE®EOB 


O BJIMAHHM BOJOPOAA HA MPOTEKAHHE PEAKUHM 
TOJIAMEPH3AUMMW W3OBYTHJIEHA HALL KATAJIN3ATOPOM 
PHAPOKOHAEHCAUMUM OKHCH YPAEPORA C OJIEODHHAMH 


(ITpedcmaeaeno axademukom B. A. Kasanckum 22 1X 1958) 


Panee OblwIO MHOOKpaTHO OTMeyeHO, 4TO pu nponycKaHHH a-onedHHOB 
HOPMaJIbHOrO CTPOCHUA B CMeCH C BOAOPONOM IIpH aTMOC(epHOM jaBuIeHHH 
Temnepatype 190° Haq KaTanusaTOpoMm rHApoKOHeHcalHH OKHCH yraepoya 
¢ onepunamu (Co — runua) Hapsdy c ruypupoBanuem oseduHa B COOTBETCTBYIO- 
WMH NapapuHOBbI yreBoLOpoX MpoucxoAuT B HeOOmbUIOH cTeneHH OOpa30Ba- 
Hue >KuAKOrO rHAponomHMepusata. Bpixoy nocsteqHero pacrer c yBemuyeHuem 
MOJICKYJIAPHOrO Beca HCXOMHOrO OepHHa H COcTaBAeT (K Becy HCxO,HOrO 
onepuna) 0,0% aaa atusena ('), 1,9% aia mponnaena, 2,1% na OyreHa-| (2), 
7,0% jwia mentena-1 (°) u 7,6% ayia rexcena-1 (*). B orcyrcrBue Boxopoga m0- 
JIMMepH3aTa BOBCe He OOpa3yetcaA WIN OOPpasyeTCA HHMYTOXRKHOe KOJIMUECTBO. 

Bpwio cyelaHo mpeynomoxenne (°), YTO NpH BsaNMOselCTBUH OepuHa HK 
BOOpoa B YKa3aHHbIX YCJIOBHAX Ha MOBEPXHOCTH KaTasH3aTOpa MpoMexyToy- 
HO OOpa3yloTCA aJIKHJIbHbIe PaduKalbl (NOyrHApHpoBaHHbie (popMb! owecbu- 
HOB), KOTOPbl€ MOryT HHHWMUpOBaTb peaklMIo TuAponomuMepusalun. 

B HacTosmei paOoTe cTaBu0Cb Weblo HCCeqOBaHHe Mpolecca NOMMepH- 
3alluH M300yTHeHa MH BAMAHHA BOMOPOa Ha YTOT Mporecc B TeX %*Ke YCOBHAX. 


QIKCUNeCPUMeHTANLBHAA ME GUTE APs 


Annapatypa HW MeToyuKa MpOBeeHHA OMbITOB HE OTJIMYAaIHCb OT OMMCaHHbIX 
panee (°). [Ipumensasica ocaxKJeHHbI KaTaliusaTop Co—ranua (1 :2) (*), 
OLMHO HCNOMb3YeMbI B PeakIUMAX THAPOKOHCHCAILMN OKUCH yrviepoa C ouIe- 
puHamMu MW TuAponomuMepusallun OePHHOR MO AeiCTBHeM MaJIbIX KOJIMUECTB 
KKUCH yruepowa (*). Kataiusarop BOCCTaHaBIMBa/ICA SCKTPOMMTHYeCKUM BO- 
jopoyom mpu 450° B revenue 5 ac. u NOZOOHbIM 2Ke OOPa3z0M pereHepnpoBalcA. 
id cpaBHeHuHa Obl Tak2Ke HCMbITAH B KayeCTBe KOHTAKTa HOCHTE/Ib 9TOTO Ka- 
rPalu3aTopa — euHad TIHHa, MpeBapHTebHO MPOKaJIeHHaA B TOKe Bos iy- 
<a rip 450° (7). OSpem kaxoro oOpasiia KaTau3aTopa CocTaBaA 30 CM”. 
DeaKIHOHHaA CTeKJIAHHad TpyOKa uMeta uameTp 10 mm. Mcxogupili u300y- 
MMIeH MOyuascd Weruypatatneli u300yTHOBOrO CluptTa (T. KHM. 107—108 : 
1 1,3957, d;° 0,8019) Haq OKUCbIO aIOMHHMA HM OWMMLAJICA ABYKPaTHbIM CoKHIKE- 
IMeM IIpH oTKauKe B Bakyyme. Ilocae oOuNCcTKH conep»kaHHe OKHCH yraepota 
3 HeM He mpeBbuuamo 0,02%, a Wpyrux npumeceti 1-2 % . Bee ombiTbl MpoBexeHbi 
IpH aTmocibepHoM JlaB.leHuu, Temrepatype 190° u oObeMHOH CKOpocTH UCXOAHOre 
asa ~100 uac™. 

OnbITH Cc KaTaau3aTopomM Co-rauua. B ta6a. 1 uw Ha puce. 
[2 IpHBeeHbI PeSYWIbTATHI OMbITOB C H3OOYTHJICHOM H CO CMECAMH C BOLOPOLOM 
: IIPHMeHeHHeM KaTaH3aTopa Co — MvIMHa. B 9Tux onbirax ynorpeOAica OH 
I TOT 2Ke OOpaszell KaTasH3aTOpa, KOTOPbIli pereHepupoBalca Meped MponycKaHHeM 
a30Boll cMecu HOBOro cocTaBa. CBexKeBOCCTAHOBVJICHHBIM, a TAKKE MOCITe perene- 
JallHH, KaTamusaTop OGMaal aKTHBHOCTbIO, MPHMePHO BABOe MPeBbIIIaBIIeK 
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Ta6bauna 1 


Bpulxo, *%UAKOrO NOJMMepusa- 
OSE en cae Aart edb - IIpopearu- |lpopearu- A Ta, Bec. % 
Ne ombira ee | wopéaeae.. | Boncronas 1a: eee aan 
ee } ena, 0 ’ | or nponyujen- | oT npopearu- 
Hs00yTHIeH| BOROpOR vat nena. % % Horo ea a ae 
Kataau3sarop Co—rauHa | 
98,8 0,0 5 47 — As Tl 400 
3 98,8 0,0 16 De -- 2,3 400 
B 98 ,8 O52 5 23,4 100 10,4 43,2 
4, 98,8 O52 10 6,9 100 (6), 3: Chis 
5 95,0 4,0 5 26,0 100 10,4 38,8 
6 95,2 3,8 16 7,8 100 On TAG 
7 89,0 10,0 iD (12,5) 100 95 (76,0) 
8 88,3 10,8 15 eal 100 159 86,8 
) 76,2 Zon0 6 42,0 100 ome 324 
10 74,0 Zoro 415} 1)8) 96,8 Gea Soul 
fal 50,0 HS) 2 3) 905% 97,95 AE Chats) 48). 7 
12; 48,0 0) 3 10 79,1 100 ADO howd 
Ihcs) 34,0 65,0 HY SB) 64,0 1,0 Areal 
14 34,1 64,7 10 98,3 60,5 dlyats) 1,9 
KatTtanmu3aTop rauvua 
10 73,8 Do a ileal — PALS) 77,6 
16 125 26,4 40 133 — i lessees) 100 
ai, 99,8 0,0 o AOS —- Dore 95,8 
18 99,8 0,0 10 14,4 -— {VAR 99,3 
19 99,8 0,0 5} 41,9 —- 31,4 74,9 
20 99,8 0,0 6 Noy f —_— Sys 7 400 


IIpumeuanua. 1. B onsirax NoNe 3, 5, 7, 9, 14, 13 katanusatop Tepe OnbITOM 
pereHepupopaH. B onpitax NeoNe 7, 11 uw 13, KpomMe Toro, CBexKeBOCCTaHOBJICHHbIH KaTaJi- 
3aToOp Mepex OMbITOM MpoLyT UCXoOAHOH TasoBolH CMecbIO Mp TemMepaType 190°. 2 B onpitax 
NoNo 15—18 npumMeHeH Katanu3atop Ne 2, B onpirax NeNe 19 u 20 — xKaranusatop Ne 3. 


AKTHBHOCTb, YCTaHaBJIMBatollyioca uepes 10—15 uac. or Hauama pa6oTh. Ye 
JIOBHO 9TH AKTHBHOCTH OOO3HAYeHbI TEPMHHOM «HavaIbHad» HW «CTAaOHJIM3HPOBaH-| 
Had». Kak BHHO 43 TaO. 1 u puc. 1, us06y 

bec % THJI€H MOMHMepHsoBaica Ha 5% NpH HavabHOL 
aKTHBHOCTH H Ha 2% pH cTaOusu3HpOBaHHOH. 
Jo6apxka 0,2% Ha, sBpisbiBasia MOBbILMeHHe BbIXOJ, 
B 2—2,5 pa3sa. B wWHTepBamte KOHI,eHTpalla 
H, 0,2—10% BErxoq rugqponomuMepu3ata octa4 
BaJICA H€M3MCHHbIM, aC NOBbILIeCHHEM KOHILeHTpa-} 
uunH H, 0 50% cHoBa Bospactan Jo 18 nu 12% 
pH HavaIbHOH H CTaOHIM3HPOBaHHO aKTHB 
HOCTH, CooTBeTcTBeHHO. IIpH KOHIeHTpalua 
H, spite 50% Bbixoy ruqponomMMepu3ata pesk 
Naat. C yBeIM4eHHeM KOHILeHTpalluH BO,OpO4 
ja B HCXOJHOM Yase HeMpepbIBHO yBeNHUA 
Balacb JOJIA H300yTHeHa, BOlWeqMero B peak 
MHIO, OMHAKO 9TO TIPOMCXOAHIO HM 3a CueT ycH 
MeHHA PeakWHH THpPOrenusalun: HelmpepbieH 
Puc. 1. Buxon xuKoro nonume.  CHA2KAICA BbIXOA THApONoOMMepusata OT MPO 
pusata B Bec.% of nponymenno- PearHpoBaBluero us0OyruieHa u Hapactad 
PO u300yTHIeHa mIpH Hau aJib HOI KOJIHUeCTBO Ho, Bolmeulee B PpeakILHIo (ra6z1. 1) 
(1) mM cTa6umusuposannol (2) Vurepecuo ormeruTb, uTo npu joOanmenu 
he uta: 0,2% Hz k us06yTHeHy poucxoxuno pe3sKo 
YBeJIMYeHHE OTHOWCHHA TAKeNOH YacTH HOU 

Mepusata (T) kK merKoii (JI), a sarem, m0 Mepe HapacTaHud KOHWeHTpatinu Hy 
B HUCXOJHOM Tage, STO OTHOLMIeHHe MOCTeMeHHO yMeHbIasOCb (puc. 2). OqHoBpe 
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Buixod eudpononumepusama 
A ponyusennomy U-CyHe 


~ 


MCHHO C PHApHpOBaHHeM IipoTeKaJl H FHAPOKPeKHHr, 4TO BHAHO, HalipHMep, 
. SHAaNHTCIbHOTO COMepxKaHHA yYrueBoyopoqoB C1—Cs B oTxosamem raze 
aK, OTXOJAMMH ras onbira Ne 9 comepxKan (B OObeMHBIX MpoleHtax) 0,0 % . 
i ’ 0 COs, 
37,0% Hs, 19,6%CHa, 1,6 % CyHe, 0,0% C.Has, 3,7% CsH,g, 32,5% u-CaH 
J,6% u-CsHy, u 4,4% Bosnyxa. 
B JWIMTebHOM OMbITe C HCXOAHOH cMecbIO, co- 8 
lepxKapiet 75% uso6yrujena u 25% Bogopona, 
BIO NOYYeHO OKONO 100 Ma ruypononumepu3ata 
np 1,4083 d*2 0,7041, Gpomuoe waco 111,3, conep-  ? 
KaHHe HelpesemtbHbIx 77,8%), KoTOpbIit Obl npo- 5 
HAPHPOBaH TIpH KOMHATHOM TemHepatype B mpu- 4 
J 
2 
f 


19> 


N 


syTcTBHH Pt Ha yrue c JoOaBKolt HuPtCle (*). 
Toayuenubiit ruqporenusar (ni) 1,3979, 4°10,6909, 
)pomHoe unci0 0,0) pasorHaH Ha KOJIOHKe ¢ Hacal- 
<OH H3 MEJHbIX TPeyrO/bHbIX BUTKOB 9(ppeKTHBHO- 
‘ThIO 40 T.T. M3 kpuBok pa3zrouKu (pue. 3, /) 
3HIHO, TO TuAporeHu3saT Ha ~60% cocros u3 0 20 40 
‘WUspowuMepa u300ytTuieHa-2,2,4-TpumMeruleHtana 
T. Kul. 99,0—99,2/760 mm, np 1,3915, d?° 0,6917; 
IHTepaTypHble aHHble: T. Kum. 99,24°, n3$ 11,3915, 
i;°0,6919), comep»Kasl rHqporpuMep, a rakxe (ppak- 
IuH C; u Ce, Hayne KOTOPbIX CBHeTeMbCTBYeT 
) WpOTeKaHHH UW PuApoKpeKHHTa. 
J\iA BbIACHeHHA BOMpoca O TOM, He BbI3BaHO JIM MOBbILICHHe BbIXOJa MOH- 
fepu3ata H3s0OyTHeHa pH AoOaBseHuu K Hemy 0,2% u Oomee BosOposa pereHe- 
allweH KOHTAKTHOM MOBePpXHOCTH MocweqHHM, Mocse ONMbITOB MO Now.HMepu3a- 
[4H u300yTHIeHa (puc. 4, 1, @) Hay KOHTakToM Co — rviMHa Oba Mponyujena 
1pH 190° B TeueHne 5 yac. ra30Baa cmecb Nj+ 0,3% Hy. B pesybtate gToro 
BbIXO, NOJIMMepu3aTa B laJIbHeLIeM He TOJIb- 
KO He MOBbICHJICA, HO axKe 3HAYMTeIbHO CHH- 
3usica (1,6). Ipu o6paborke kaTau3atopa mpH 
190° cmecpto 3Nz:1H2 u eme 6oubite IN2: 1H. 
MOJIMMePH3alNOHHaA AKTHBHOCTH MOBbILaacb 
(1,@ue). [lpm qambneliiem mpopeyenun m0- 
JIMMepH3allun C H300yTHJICHOM, K KOTOpOMYy 
6pi10 WoOaBseHoO 0,3% Ho, BbIxox NomMMepn- 
3aTa NOBbICHJICA HM Oe3 MpeBapHTebHOH OO- 
paOorKH KaTasMsaTopa BOROposcosepxKameH 
cMecbIO, Kak 93TO HaOmOJaocb paHbile B 

~  onpirax NeNe 3 u 4 u3 Tabu. 1. 

0 OnuTH CrAHHOH B KauvecTBe 
Oo @ GO OW 6% y,aranusatTopa. Brads.1 mnpuBezensi 


60 % 


Puc. 2. OTHowenHe TAKeNOFO 

Maca (T) k aerKomy (JI) npn 

HauasibuHol (/) u cra6unu3npo- 
BaHHOH (2) akTHBHOCTH 


luc. 3. Kpupble pa3roHKu THpHpo- 
aHHOrO PHpomouHMepHsaTa C Ka- 
anusatopa Co —ruuua (/) mu ruy- 
upoBaHHoro moMMepu3ata H300y- 


pesybTAaTbI OMbITOB, B KOTOPBIX B KavecTBe 
KaTalu3aTopa MIpHMeHAJICA HOCHTeIb Mpespl- 
myuero — rauHa. MB 9ToM cayuae oTMeya- 
jlacb HavasibHad WH CTaOWMM3HpOBaHHaA ak- 


raunHe (2 
ead eA THBHOCTb. M306 yTHJIeH MOJIMMepH30BaJICA COOT- 


eTCTBeHHO Ha 25—30 u 14—16%. OruaeH B ITHX YCMOBHAX He MOMMMePH30BalI- 
a. Jlo6apKka 25% He kK nu300yTHMeHYy BbIsBaila HeOOJIbLIOe CHHKEHHE BbIXO}a 
omumMepu3ata fo 21,5 u 13,3% — npu HavabHOU U cTaOHJIM3HpOBaHHOW aK- 
ABHOCTH, COOTBETCTBEHHO. 
B JWIvTeMbHOM oMbiTe Cc H306yTHeHOM OblsI0 MOJy4eHO 60 Ma rosMMepHsata 
y® 1,4180, d2? 0,7203), Koropbili OblI MporHApHpoBaH MO yKa3aHHOM MeTOAMKe 
D 720 “ 
),  MOMYYeHHbIH ruyporeHusaT (n1,4000, in 0,6976) pasorHaH Ha TOH xe 
onoHKe. M3 KpHBow pa3roHKH (puc. 3, 2) BHAHO, YTO THAPOTeHH3aT KHMeN 
npefenax 63—180° nu Ha 80% cocTos U3 rHpowuMepa us06yTHIeHa, B KO- 
9pOM coslepxKasocb oO 90% 2,2,4-TpuMeTHIMeHTaHa. 
443 
JAH, rt. 124, Nei 3 


Vs nowy4eHHbIX pesy/IbTaTOB BHAHO, YTO B MpHCyTCTBUM KaTaM3aTOpa THAy 
POKOHJeHCalHH OKHCH yruleposa C onepuHamu, Co—raiMua, H300yTHIeH, B om 
jiMuHe OT H-OYTHJIEHOB, He MO/IHMePpHSYlOU\MxXCA Ha 9TOM KaTausatope (?°), 
nowumepusyetcd Ha 2—5%,. OcoOeHHbI MHTepec MpeACTaBJIAIOT \MOYMCHHBIE 
B HacTosmlel padoTe aHHbie O TOM, YTO OOaBKa BOMOpoAa K H300YTHJIeEHY cy 
HI@CTBEHHBIM OOpasOM BJIMAeT Ha poTeKaHHe Mpolecca NOJIMMepHsallMH, MPH) 


0 =H, 
yeM yxKe HeOObWaA MpHMecb BOWoOposa, B 0,2%, BbISbIBaeT 3HAYHTEIbHOE MOBBI- 
IueHHe BbIXOJa MOMMepH3aTa H yBe4 


4 i a | uimueHHe ryOHHbI NOJIMMepHsallHH.| 
co G iss \Z, (oi ToppiueHHe KOHI,eHTpalluu Hi, or IC 
Ne beg | | no 50% BbI3bIBaeT Ja/IbHeHIHH poct 
Ss 5 ae . l BbIXOJa NOmMMMepusata HU YCHJeHHe 
NEW. i\, | | | MOGOUHBIX MpoleccoB THApHpoBaHHsl 
S§ | Vs i by 2  u TuapoKpekunra. HeoOxoqumo oT} 
Sd eo oaer | Mu dl MeTHTb, YTO eCJIH yCueHHe peakIMH 
$§ || Ne f A : / NOJIMMepH3alluH pu AoOaBke kK H30-} 
Se | Fo | | 6ytueny 10—50% Boxopoza B H3-} 
/ 77 70 60 #0 vac. BCCTHOM Mepe BbISBaHO 4acTHUHOM 


pereHepallveH NOBePpXHOCTH KOHTAaK-| 
Puc. 4. Bauanne o6paOoTKH kaTamusaTopa Ta, TO, KaK MOKa3aJIH  BbILMeNpHBe- 
Co — rannacmecamu No + 0,3% He (/), 75%  nenHpie ONBbITHI, pe3KHH CKaYOK BBL 


No -t 25% He (IJ) # 50% No-+ 50% He (IJ) i 
fh ero akTHBHOCTb. / — MomumMepusanua u30- XOAA HOSEN DHSaaS MmpH o0aBvre-| 
6yTHmeHa, 2 — nomMMepH3alua cMecH u300y- HHH 0,2—0,3% H, 2sTHM COBeplIeHHO} 


rusena + 0,3% He. Ocrambuple o603HaueHHA He MOMKeT ObITh OOBACHEH H JOJIDKeH! 

CML) BTR ETE ObITb IPHNHCaH, OUYeBHAHO, NpoMe- 

YKYTOUHOMY OOPas0BaHHi0 Ha MOBepx- 

HocTH Co- KaTaJIM3aTOpa H300yTHJIbHBIX paHKasOB — MouyruApHpoBaHHon 

(bopMbI u300yTHsIeHa, KOTOpble, yUaCTByA B peakIHH MOJHMepHsallHn H300y- 
THe€Ha, OKA3bIBalOT YCKOPHIOMlee BJIHAHHE Ha STOT Mpolecc. 

Bauanve BOOposa Ha XO NOMHMepH3alHH OblwIO HaOsIOAeHO TOKO B CJy- 
yae Co-kaTamu3aTopa. Ha HocuTese STOTO KaTau3aTOpa — TIHHe, OKa3aBIlleH- 
CA 3HAUHTeIbHO Oolee AKTHBHLIM KaTaJIH3aTOPOM NOAHMepH3alluH H306yTHsIe- 
Ha, 4M KOHTaKT Co — IrviHHa, BOMOPON He OKa3bIBaeT TaKOrO JelicTBHA H HTpael 
pOJIb pasOaBHTeIA. OQTO MOXKET YKa3bIBATb Ha TO, YTO Ha PIMHe He OOpasy1orTcs’ 
MOBEPXHOCTHbIe PafMKaJIbl H NOMMMepH3allHA MpOTeKaeT HCKJIOUHTeEIbHO M10) 
MOHHOMY MeXaHH3My C OOpasOBaHHeM MpeHMYULeCTBeHHO J\HMepa H TPHMepa. 
Ha katausaTope Co — riuHa mpolecc HMeeT, NO-BHAHMOMY, CMelUaHHbIli xa- 
pakTep WM HeT 4YaCTbIO MO HOHHOMY, YaCTbIO NO palHKaJIbHOMY Me€XaHH3My. 
Akayemun HayK CCCP 18 IX 1958 


| 
Vucrutyt opranuyeckoh xumuu um. H. J. 3ennncKoro Iloctynua0 | 
| 
| 
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PHSHYECKAA XHMUA 


a a ~a— Sa eee eS 


MW. B. AJIEKCAHJIPOB u H. JJ. COKOJIOB 


- BOJOPOXHAS CBA3b HW MPOTOHHbIM MATHUATHBIM PE30HAHC 
(Tpedcmasaexo axademuxom B. H. Kondpamoesum 28 VII 1958) 


_  Kouueniua mpocrol smexrpoctatuyeckol npupogsi BOLOPOAHOH CBA3u 
(H-cBasn, A — H...B), kak 6bimo0 noKka3aHO ofHuM v3 Hac (7), HeqocraTouHa 
WA OObACHeHMA €€ OCHOBHOTO CMeKTPOCKONMYeCKOrO MPOABJIeHHA, MMeHHO, 
cMeUCHHA YacTOTb! KOeOanua rpynnbt A —H B cropony JWIMHHBIX BOH. 
YroObl yAOBeTBOPHTeIbHO OODACHHTh 3HaK U BEMYMHY 2TOFO CMeLLeHHA , HeOO- 
XOJMMO JOMyCTHTb, 4YTO H-mMocTukK YacTHYHO 0683aH NOHOPHO-akWenTopHOMy 
B3aMMOJeHCTBUIO MpoToHa cBi3H A — H c atomom B npu momoniu HenoyenreH- 
HOM Mapbl 9IeKTPOHOB ocjeLHero. 

_ jis ocyulecTBeHHA 9STOrO B3avMOJelCTBUA HeOOXOMMO, OMHAaKO, 4TOOHI 
cBa3b A —H (nanpumep O — H) Opa B gocraTounol creneHu nomapHa u 
atom H ume focTaTOuHO OOIbWIOH NMONOKUTeMbHbI sdcbeKTHBHBI 3apat. 
C ~Apyro# cropousi, pacuerpl (*) MoKa3bIBaloT, YTO B TaKHX MOJIeKyJaXx, KaK, 
HanpHMep, MOJeKy1a BO/bI, BCEACTBHe HaJIMYHA OOMbUIOTO ATOMHOFO JUMMOVIb- 
HOrO MOMeHTa aToMa O nNoJIApHocTb cBaA3eH O — H ouenb mama. BemeycrBue 
STOrO CuleLyeT ORKUAATH, YTO, ECM Ha aTOMax H B NOAOOHbIX MOJeKyJIax H HMe- 
ETCA MOJIOHKUTEIbHLIN SPPeCKTUBHHIN 3apsf, TO OH, BEPOATHO, HAaCTOJIbKO Maul, 
HTO €Ba JIM MOMKeT OOeCMeYHTh JOHOPHO-akUelTOpHoe B3aHMOJelCTBHE C Ipy- 
[MMM MOJIe€KyJIaMH. 

— Octaetca MomycTuTb, 4TO AIA TOrO, 4YTOObI Mp STOM YCJIOBHH JOHOPHO-ak- 
[lenTOpHoe B3avMOselicTBHe B H-MocTHKe BCe 2Ke MOPIO OCYLeCTBUTbCA, B Mpo- 
mecce camoro oOpa30BaHua H-cBa3u JOsOKHO MPOMCXOAHTb CMeLeHHe WeHTpa 
TAXKECTH QJICKTPOHHOFO OOaKa OT aTOMa H xk atomy A. Takoe cmemleHue camo 
mo ce6e ene He O3HayaeT, UTO B H-moctTuKe atom H _ umeerT OoubuIOH NOO*KH- 
TeIbHbIM 3apA, MOCKOJIbKY, BCIeEACTBHe erO JOHOPHO-akKIleMTOPHOTO B3aHMO- 
NelicTBuaA Cc aToMomM B, WeHTp TsxKecTH OONaKa HeMOfeseHHOM Mapbl 3IeKT- 
POHOB oC/eqHero cMellaeTcA B HallpaBseHunH K aTOMy H uM MOmKeT YacTHUHO 
HeliTpasIM30BaTb STOT 3apsay. JA pewleHuA BoMpoca 06 OKOHUATEbHOM pac- 
IpeeIeHHH BIeKTPOHHOM mioTHocTH B H-mMocTuKe CJlelyer oOOpaTHTECA kK 
IKCIIEPHMCHTAJIbHbIM (akTaM. 

B smutTepatype HMeeTCA PA NOMbITOK OMPeeUTb MIOTHOCTb 3JIeEKTPOHOB 
30IM3H aTOMa BOOposa B KOMIIeKcax C H-cBxA3bIO NPM MOMOLIH PeHTTeHO- K 
yIeEKTPOHOrpaduyecKUX MeTOAOB uccneqoBanuA (*). OfHaKO BCe,CTBHe HX 
JEMOCTATOUHOM TOUHOCTH MOJIyYeHHbIe Pe3yJIbTaTbl HeIb3H CUHTATb OHO3HAN- 
ibiMu. Kpome Toro, peSyJIbTaTbI, MOJTyYeHHbIe PasHbIMH aBTOPaMU, HaxOMsATCA 
3 MmpoTHBopeyHH Mexyy coool. 

Jlanupie 06 MHTeHCHBHOCTH HH(ppakpaCHbIX CICKTPOB CBUACTEMbCTBYIOT 06 
JBeEIMYeHHH AOCOMOTHOM BeMYMHbI MpOMSBOMHOM AMMObHOTO MOMEHTA 10 
comeOaTebHOH KOOpsuHaTe cBa3sH A — H mpu o6pa30BaHHu H-mocruka (Cs 
A3 2TUX JaHHbIX, OHAKO, 63 JOMOMHUTEMbHBIX IPeANOMOAKEHHH HEBO3MO7KHO 
IZBJICUb KAKHe-sIHOO JOCTOBepHble CBeeHHA OO U3MCHeCHHM SJICEKTPOHHOM MOT- 
focTH BOH3H aToMa H. 

HeckoulbKO JIyULINe BOSMOXKHOCTH MpeMOCTaBI ALOT AaHHbIe O CieKTPax MPO 
OHHOTO MarHuTHOrO pesoHaHca. UacTota NOrouleHHs B TP OTOHHOM MarHutT- 
[OM Pe30HaHCe OYCHb YYBCTBHTeIbHa K o6pasoBannmio H-cBsasu (?~’). Tlosmoxe- 
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Hue CHPHala OT MpOTOHa B MarHHTHOM CieKTpe Mpu oOpasoBaHuH H-mocTHka 
cMellaeTca B CTOPOHY MeHbUIHX 3HaYeHHH HallpsxKeHHOCTH MarHUTHOTO NOW, | 
YTO OTBeYaeT YMCHbIIeHHIO MOCTOAHHOM ¢ MarHHTHOrO 9KPaHHPOBaHHA MPOTO- | 
Ha Ha BetMunHy mopsyka Ac = 5-10°°. Bo Muorux cilydaax As IIpeBocxo- | 
Wu? BeIMUMHY XMMMYeCKOrO C&BUra MpoToHa. CorjmacHO MHE€HHIO HEKOTOPbIXx 
apTopos (°, ”), CTOuIb CH/IbHOe yMeHbINeHHe ¢ CBHACTCbCTBYCT O YHCTO ST1eKe 
TpOcTaTH4eCKOl MpHpOe BOMOPOAHOH CBASH. Bepuurein, Ilona u Wnetizep ( )| 
BbICKa3aIHM MbICIb, YTO yKa3aHHoe CMelleHHe CHFHaa OOYCOBeHO MpOcTo 
jlelicTBHeM 3JICKTPH4eCKOrO MOJIA COCeMHEH MOVJICKYJIbI, KOTOPpOe 3aTPyAHACT | 
MIpeleCCHIO 2ICKTPOHOB BO BHeLIHeCM MarHHTHOM Moule. Sta TOUKaA 3peHHA M10 
cyuecTBy TakxKe MIpHMbIKaeT K 9/IeKTPOCTAaTHYeCKOH KOHILeNE aM H-cBa3u H 
cormacyerca co B3rasayamu camoro Ilonma Ha ee mpupody (*). | 

OuepuyHO, OfHaKO, 4TO 6e3 JeHCTBHTeJIbHOH TeOPeTHYECKOH OWeCHKH Bex | 
abeKTOB, BJIMAIOMLUX Ha MarHHTHOe 9KPaHHPOBaHHe IIPOTOHA B H-mocruke, 
elle Heb3A CelaTh OOOCHOBAHHEIX 3aKJIOUeHUM OO 3/IeKTPOHHOM paciipesese- 
HUM HO Mpupoge H-cBasn. MoxkHO OxkuaTb, YTO B BEJIMYHHY HSMCHCHHA 9Kpa- 
HUPOBaHUsA MpOTOHa pu OOpasoBanuH KomMiekca RA — H...BR’ Jar Bkaq) 
cenyiouyve sdbekTl: 1) w3MeHeHHe CTemeHH MomApHOocTH cBasH A — H (cypur 
IeHTpa TAXKECTH 9IEKTPOHHOFO OGaKa STON CBASH B CTOpoHy aToma A); 2) pac- 
TaxeHne cpa3sH A — H; 3) oOpa30BaHHe AOHOpHO-akuenTopHoH cBasn H...B, | 
IpHBOMAMeH K HeKOTOPOMY CMeILeHHIO WeHTpa TAxKeCTH OO/IaKa HeMOeeHHOH | 
(lapbI 21eKTpoHoB B B cTopoHy atToma H; 4) AelcrBue smeKTpuyeckoro MONA | 
lunoma Momekyibt BR’; 5) BlMAHHe HeMOeMeHHOH Mapbl P-3/IeKTPOHOB aToma B | 
(unm t-cBA3H B =R’). 

Crporo ropopa, AA BbIACHeHHMA BOMpoca O MpHpose CABura CHrHala MpH | 
oOpasoBaHnu H-cBa3u CileqoBal0 ObI pellaTb He MeHEe YeM IeCTHS/IEKTPOHHY!0 
gaqauy. OHakO, Y4HTbIBAA CJIOMKHOCTh TakOrO pacyeTa, WIA NOMYYeHHA MOIy- | 
KOJIMUCCTBEHHBIX Pe3YJIbTaTOB MOXKHO OFPpaHHYHTbCA PaCCMOTPeHHeM KaxKOFO 
H3 9THX SPPeKTOB B OTCIbHOCTH, Pelliad KaxKbI Pa3 TOJIbKO COOTBETCTBY10- 
wly!o JBYXS/JIeKTPpOHHy!o 3ayayy. Hue MpHBeeHbI pe3yJIbTaTbI TakOrO pac- 
CMOTpeHHuA IA cayyad O —H...O. 

1. SaBHCHMOCTb 9KPaHHPOBaHHA MpOTOHA OT CTeMeHH MOJAPHOCTH CBA3H 
A —H moxkHo OleHHTb MPH MOMOMM MeTOJa, MpedoxwKeHHOTO OHHM U3 
uac (1°,1"), Ecum B KaueCTBe BOHOBOH (pyHKIMH CBA3H B3ATb MOJICKYJIAPHYyt0 Op- 


OuTy, cocraBjeHHy10 43 ls-cbyHkunH aTomMa H uw 2s- u 2p-cdbyHKunit Cnelitepa 
aroma O B Bue 


$° = N [gist } (ages + bg 2p), (1) 


TO MapaMeTp i» OyjleT XapakTepH30BaTb CTeMeHb MOMApHocTH cBa3H O — H. V3 
pacueTOB JMMO/IbHOrO MOMeHTA CBOOOAHOH MovIeKyIbI H,O caegyer (2), 4TO h 
OmM3kO K efMHUle. Kak NoKa3sbIBaeT BbIMHCIeCHHe, H3MeHeHHe MapamMeTpoB rH6- 
puquszaiun a u 6 cna0o BAMAeT Ha BeMUMHY NOCTOAHHOM sKpaHHpoBaHUA: ecsIM 
h jlexKMT B uHTepBasie or 0 yo 1,5, TO pH u3MeHeHuH a or O go 1 lV 
BeJIMIMHa o H3MeHAeTCA He Ooslee, em Ha 6%. 

Pacuer Mp nomoun (popmysbr (6) craTpu (1°) 4 cbyHkunn (1) nosBomaeT ompe- 
Hewat o Kak (pynkumio h. Ecam } Oum3sKo K equnune (A~1,0-+-0,4), To 
pH MexkKbANepHoM pacctosHun R= 1 A c jocTaTouHOl creneHbIO TOUHOCTH 


MOXKHO HanlucaTb 

Ao, = —1,5-107> Ax, 
Ecam npeqmooxuTb, YTO NOX BAUaHHem H-cBa3u id yBesIMunBaeTca Ha AKA=—0O,3, 
TO Halijjem Ao, —4,5-1078, 


2. Bamsuue pacraxenua capasq O—H, o6ycnosmennoro oOpa30BaHHeM 
H-mocTuKa, MOxKHO OLeHHTb Tp MOMOUH Tex 2%xKe (popMy.l, uTO M BaMAHHe 
nomspHoctu. JIvia Mawix u3menennit R npu k= | pacuer JlaeT 


Ac, = —k+10- AR, 
16, 


TAe YCJICHHBIH MHOXKUTeb k MeHaetca oT 0,9 qua a=0 jo 1,3 ana a= 1 
; =i) bs 

IIpu AR = 0,05 A naxogqum Noy = —-0,5+ 1078; 

_ 3. Bamanne Jouopxo-akuenropHoli caa3n H*...O IIpHOJ1M2KeHHO MOKHO yuecTh, 

CCIM MONEKYJAPHY!O OpOUTY STOH CBASH Npe_CTaBHTD B BUe 


p= N’ (¢ap + 845), 


icTosHun H...O, papyom 1,7 A, BKJla]l 9STOM CBA3H B MarHuTHoe 9KPpaHHpoBa- 
ive IIpOTOHa paBeH 


Acs = (— 0,08 + B + 3,6 B?)-10°5. 

Ecsm npeqnouioxutb, To 8 ~0,2, To Halizem Acs + 2,5- 10-8; 

_ 4. [laa cBo6oguoro atoma Bogopoya pacudeT BJIMAHHA MOCTOAHHOrO 3JIeEKT- 
ouueckoro noma E ua 9KPaHMpoBaHie MIpOTOHA MO?KHO MPOM3BeCTH B_ Mmpeyno- 
MOXEHMM, ITO B3aMMOJeHCTBHe dsJIeKTpOHa cC HovIem E, HamlpaBJeHHbIM BOB 
ICM Z, 3HAYHTEbHO OoJbIe erO B3aMMOJeliCTBHA C MarHHTHBIM MomeM uM UTO 
BOIHOBaA (PYHKIMA SJIeKTPOHA B 9JIeEKTPHUeCKOM Tose uMeeT BHI 


br = dis (1 + £2), 
rae & — Bapnatnonnpli napamerp. IIpu stom c momompio Teopembl Bupuaua 
Moulyuaerca, YTO U3MeHeHNe o IPH Ha/lO%KeHHM 31eKTPHYeCKOrO MOA paBHO (1) 


3 
5a 2 


None Pra E2 (2) 


mc? : 


Mle Ay — OopoBcKul payuyc. 

| Bwauanne dlekTpH4ecKOrO NOWA Ha 9KPAaHUpOBaHHNe Apa CBAsaHHOrO aTOMa 
a MOXKHO OWCHHTb 10 STOH xe tbopmMyvie *, TaK Kak CTPyKTypa 31eKTPOHHOrO 
pOmaka BONM3H MpOTOHa, MO-BAHMOMYy, Mavio oTMyaetcA oT Is cocroaHuA 
mtoma H (cm., Hanpumep, (*)). Cuuras, ¥To ocb z coBnaflaeT c HampaBseHHeM 
iO, WA Tunona » = 1,6 D npu paccroaHuu oT Hero JO uporona 1,7 A no 
dopmyste (2) Haxogum Ao,z=0,5-10~°. Orcioga, BR uacrHocTH, cekyeT, 4TO, 
> IPOTHBONOO*KHOCTh MHeHHIO Bepuuiteiua, Ilona nu LlHetizepa (*), TombKo 
MIMAHHeEM 3JICEKTPHYeCKOFO MOJIA HeEBO3MOXKHO OOBACHHTb HaGJIOaemoe CMe- 
fleHue CurHama mpu oOpa3z0BaHuu H-cBsa3n. 

5. Jlaa yuera BAMAHHA BTOPOH HeNOeeHHON Napbl 91eKTPOHOB aToma O, 
OIAKO KOTOPbIX HMeeT OCb, NepneHANKyJApHylo K JMHHUK H...O, MOxKHO BOC- 
FONb3OBaTbCA TEM, UTO STH ZICKTPOHbI JIOKAIN30BaHbI Ha CpaBHHTeJIbHO OOJIb- 
JOM pacCTOAHMU OT poToOHa. Tora Wa BKWJaa B SKPaHHPOBaHHe STUX 3JeK- 
pOHOB mpHMeHuMa cbopMyvia (7) 

(ANoN ee F 
Je Y¥22— KOMMOHeHTAa TeH3O0pa AMaMarHUTHOH BOCI!PHHMUMBOCTH {. Onenka 110 - 
aspipaeT, uTo mph R=1,7 A As; MexuT B HWHTCpBalle OT +0,2-10°° jo 
—0,2-10°°, T. e. npeHeOpexuMo Majsio. 

' Mp Buyum Takum oOpasoM, 4TO Bce cocTaBusomMe Ac, 3a MCKIOveHHeM 
\o;, HMeIOT OJMH M TOT 2Ke NOPAAOK BeJMUMHEI, COBNAaalOulM C SKCIIepHMeH- 
aJIbHbIM. OCcHOBHYIO POJIb, OfHaKO, urpaeT, T0-BUAMMOMY, U3MCHeCHHe ¢ 3a CueT 
BesuueHua omspHoctu cBpash A—H u o6pasopaHd MOHOpHO-aklelTOpHOH 
pasu H...B. U3 npupeyenHblx oleHoK CJIeqyeT, UTO TIpH pa3yMHbIX MpeAno- 
looKenHusx o mlapametpax Ak u B (AX~0,3°>>8 = 0,2) pesysTupyonlee sHa- 
fenne Ac oka3biBaeTCA [paBusIbHoro 3Haka HM MpaBMJIbHOrO NOpAKa BeJIMYMHEL, 
IpHHaTbim sHauenuam Ad u B oTBevaeT YMeHBIICHHe SJICKTPOHHOM MJIOTHOCTH 
| TOUKe HaxoOK][eHuA MpOTOHA MpnOJM3HTeMbHO TOJIbKO Ha 15%. 


0 KBakpaTuuHoro aphekTa BAMAHMA 9eKTpHyeCKOrO 


* J1na CBASAHHbIX aTOMOB, TOMHM HAH : 
i H 9 1 o 
OA, MpHO1v2KeHHO ONMCbIBAeMOrO cpopmys1ort (2), cyulecTByeT H ing aa pert (11), Ko 


dpbiit aBTOMaTHYecKH yUTeH MIpH yueTe BHAHHA MONAPHOCTH CB 
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TakuM O6pa30M, MOXKHO CKa3aTb, YTO J{aHHble O MarHHTHOM SKPaHHpOBaHuy 
mporona B H-cBx3v, BO-MepBbIX, NoTBepxaloT THMOTe3sy O 3HAaYHTeJIbHON 
YBeIMUCHHN NosApHocru cessn A —H upa o6pasopanuu H-moctuka, 4, BO-BTO- 
pbIX, COrlacyloTcA C rumoTesol O06 O6pa30BaHHH OHOPHO-aKIeMTOpHOK CBA3r 
Alle .b. 


WUnctutyT xumMuyeckoH du3suku Tloctynuso 
Axkajlemuu HayK CCCP 23 VII 1958 
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Noknsann Axanemun Hayvr GOCE 
1959. Tom 124, Ns 1 


PH3SHTECKAH XHMHA 


H. A. KJIEHMEHOB uy A. B. HAJIBAH] AH 


O NYTAX OBPASOBAHHSA PHAPONEPEKHCH METHJIA 
} MW ®OPMAJIBAETHAA B PEAKIMA HASKOTEMMEPATYPHOre 
OKMCJIEHHA METAHA 


(ITpedcmaeaeno axademuxom B. H. Koxdpamoeeum 28 VII 1958) 


| Hspecruo (*), 410 pH HHSKOTeMMepaTyPHOM OKUCJIeHHH ra3z000pa3HbIX yre- 
BOJOPOAOB NePBHYHbIMA MpOyKTaMH peaKUHH ABJIAIOTCA Tuponepekucn u 
albleruap!. B uacTHocru, B peaKWHH OKHCJIeHHA MeTaHa, MHMILMHpOBaHHOii 
AaTOMaMH KHCIOpOa, BO3HHKAIONLMMH IIpH TepMMyecKOM pacnaye o30Ha (°), 
WIM MOM MeHCTBHeM CBeTa LYMAHOBCKOM CneKTpasbHOH oOactTu (*) riaBHbIMH 
TIpOAyKTaMH peaKIWHH ABIAIOTCA THApomepeKucb MeTHa HM opMasmbyerny. 
YcTaHOBJeHO, YTO CKOPOCTh OOpas0BaHHA PopMasbyerufa pacter c MOBBILLe- 
HHeM TeMIIepaTypbl, B TO BPCMA KaK CKOPOCTb OOPa3s0BaHHA MepeKHCH C HeKO- 
‘TopoH TemnepaTypbl HadHHaeT NakaTh, MpHOmM2xKaACb K HyJIO pu TemMepatype, 
OnusKon K 400°. 

Jia MOCTPOCHHA MeXaHH3Ma OKHCJICHHA YIvIeBOLOpOMOB BaxkKHOe 3HaveHue 
UMeeT PelleHHe BOMpoca O TOM, KaK H OTKYJla COpa3yloTca alberuybl — Bo3- 
HUKAaIOT JIM OHM B pesyvIbTaTe JabHelMerO OKNCEHHA WIM paciajla opranuue- 
‘CKHX MepeKHCel HJIH Xe MOFyT OOpa30BaTbCA He3aBHCHMbIMH NyTAMH. 

Ilo Bo3s3penusam H. H. Cemenoza (*), pa3BHBaeMbIM HM B TOCJeHHe Fol, 
aJIbJlerubl H MeCPeKUCH BOSHHKAIOT B MapaJiJIeIbHbIX PeaKIMAX H3 MePpeCKHCHBIX 
/panuKkanos ROO. Ilpu uu3kux Temmepatypax mepekucHble paquKabl pearn- 
PyIOT C HCXOLHbIM yrseBOLOpooM, OOpa3ya ruAponepeKuCb H HOBbIi HOCHTEMb 
menu 


ROO -- RH-> ROOH +R. (1) 


[pa noppiilienun Temnepatypbl, Hapay ¢ peaxuneli (I), mepeKucupili panu- 
KaJl MOKeT pacnacTeca c OOpasoBaHveM avibyerugos. Hanpumep, nepeKucuplli 
paquxan CH,0O moxer pacnacTbca Ha (opMadIbAerHA H THAPOKCHII; WA Mepe- 
KHCHOPO payuKasla nponumta C3;H;,OO Takoi paca MOrKeT OCYILeCTBUTECA C 06- 
pasoBaHveM, HallpuMep, alleTaibJeruya M CiuproBoro paluKasa. Bo sBcex 
Ciyuaax MepeKUCHble pakuKadbl MpelBapHTebHO H3OMCPHSYIOTCA ( ). Tlockoub- 
Ky mpouecc u30Mepu3aluu TpeOyer OMpeeseHHON, AOBONbHO 6oubINOH, ZHEPruu 
akTuBauuu (20 KKan/MOub), TO Ip MOBbILeHHH TeMMepaTypbl BEPpOATHOCTE pac- 
Haya Oyler Bo3pacratb. CuleqoBaTebHO, OyLeT BO3pacTaTh M AONA alberHfos, 
BOSHMKalOIUX HeMOCpeACTBeEHHO H3 MepeKHCHbIX padMKavOoB. Uto Kacaetca Me- 
pekucei, TO HX OA B MpoyKTax peakUHH 6yeT YMeHbillaTbCA H3-3a yBelnue- 

CTH pacnaja Me€peKHCHbIX PaMKaJOB. : 

ar Ha Sant am 3THX IpesnoIOKeHHH Cly2KaT, Halpumep, 
uccleqoBaHua ofHoro x3 Hac (*) mo POTOXHMHYeECKOMY CeHCHOMJIM3H pOBaHHOMY 
PTYTbIO OKHCICHHIO PAA MpeleMbHbIX YIICBOAOPOAOB. OyHakoO 9TH OMbITHEIC 
aHHbIe MOTYT C/yXKHTb JIMUb KaveCTBEHHbIM JOKasaTebCTBOM PHIOTESBI H HE 
MO3BOIAIOT PeCLIHTb BOMpOc O CKOPOCTAX o6pas0BaHHA KaxKOro U3 MpOLyKTOB 
B OTlelbHOcTH. CulekyeT yKa3aTb, YTO NO HaCTOALLerO BPEMCHH MIPAMBIX HOKAa- 
BZATeAbCTB MapaseNbHOCTH 3THX MpoueccoB B 1HTepaTyPe He HME€TCS. 
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B yaHHOM HCCJeqOBaHHH Ha MpHMepe PeaKIHH OKUCACHHA MeTaHa BiepBble 
KOJIMYCCTBEHHO JOKA3bIBaeTCA HaMYHe TMapaJWIeMbHbIX PeaKUMH, MPHBOMALIAX } 
K OOpa30BaHHl0 a/lbAeruloB M MepeKHCeH, H ONpeMeAIOTCA CKOPOCTH o6pasoBa-| 
HHA Kaxkoro 43 9THX BeusecTB. IIpu pewieHHu NOCTaBJICHHOH 3afanH Obila HC- 
MOb30BaHa METOMMKa MCYeCHbIX ATOMOB. | 


PesyabTaTbH IKCNEPHMECHTOB HW UX o6cyKMeuue 


Vinwuuupopanne Hu3koTeMMepaTypHOH peaKUMH OCYIULeCTBJIEHO C MOMOIILBbIO 
(poroxumuyeckoli MeTosuKH (°). HcrouHuKom CBeTa ClyxKHJIa PTYTHO-KBapleBad | 
namua IIPK-2. C wembio MaKCHMaJIbHOrO MCIOJb3OBAHMA SHEPrHH H3/1YYCHHG® | 
Obl H3FOTOBIeH KBapleBbIt WpHOop ocoOol KOHCTpyKIWMH, MO3BO/AIOULHN | 

IIPOW3BOAMTh OOsyYeHHe H3HYTPH peakTopa. 
Cale ps 3 ONbITbI MPOBOLHIHCh B CTPYyeBbIX YCJIOBHAX. | 
UToObl HMCTb BO3MOXKHOCTb CJICMHTb 3a MOBE-| 
Jlennem oOpa3yromlelica B xOfe peakilHH 
rHufponepeKucH MeTHJIa, B HCXOMHYIO CMECB, | 
MOCTYMalOULyI0O B peaKTOP, MOOABJIAJIOCb OKOJIO | 
0,003% nepeKkucu MeTHJIa, Me€YeHHOH payuoy- | 
raepogom C**. Tlocnequaa Obluia nomyyeHa m0} 
H3BeCTHOH 3 JIMTepaTYypbI MeTOAuKe CHHTEe3A | 
HeMeueHOH Mepekucn MeTusa (*). IIpeqBapu- | 
TCJIbHBIMH OFbITaMH, TMpOBeeCHHbIMH IIPH | 
Temnepatype 360°, ObluIO yCTaHOBJIeHO, TO | 
B HCCI€OBaHHOM vama30He BPeMeCHH KOH- | 
POUR OTE MANO CEN TakTa HHUKAKMX JPyruX MpOMYKTOB, KPOMe | 
mepekucu u dopMablerufa, He OOpa3yertca. 
ioe cee een nee eee {1a yiaBIMBaHHa STHX BeULeCTB OTXOAALHE 
nepekucu Metuna (1) 1 chopManpye- 3 PeaKTOpa Tasbl MPOMyCKaNHCh Yepes BO- 
raga (2) oT Bpemenu mpeObipanua Me- JIAHbIe TormoTuTemu. KonwenTpallua mepe- : 
TAHO-KHCMOPOLHOH CMeCH BPeakTope. KYCH B PacTBOPe ONpeNeIAMACh HOMOMeTPHUEC- | 
3—cyMMapHbIH BRIXOX MPOLYKTOB yng cyocobom. JIpH mombirke ompesesuts | 
(OKCNEPHMeHTAJIbHbIe TOUKH Womyue- 
BI @KHTaHWeM Tpoxykton xpom- OObI4HbIMM cmocoOaMH KOHIUeHTpaluto cbop- 
mukom). Cmecb 90% CHa 110% O2; MaJiblerHyia B MpHcCyTCTBHH THAponepekucu 
Temnepatypa mewn 360° MeTHJIA MbI HATOJIKHYJIHCb Ha 3HAUHTeJbHbIe 
TpyfHoctH. BpiscHHiocb Takxe, YTO Mosy- 
4WHTb H3 KOHJ€HCaTa C NMOMOUbIO 2,4-HHHTpOeHHITHApasuHa OCaOK JMIUIb 
OAHOrO (opMabyernfa HeBO3MOxXHO. B cBA38H C yKa3aHHbIMH TpyAHOCTAMU 
Oplla paspaOoTaHa HOBaA MeTOLNKA, NOSBOHBIUAA OLHO3HAUHO PelHTb MocTaB- 
JieHHble 3afaun. Hapazy c pa3qebHbiIM ONpeleseHHeM KOHIeHTpPalluH KaxKoro 
M3 IIpOAYKTOB, NWyTeM CKHraHHA MOYYeHHOrO KOHMeHCaTa onpesemamacb 
cyMMa yrviepoycoxepxKallux mpolykTos. B npegenax TOYHOCTH MeTOAHKH CyM- 
Ma allbACTHAOB H MepeKuCeli, OMpeleteHHad pasqeibHO, CoBMajaia ¢ HX CyM- 
MOH, ONpeseeHHOH MeTOAOM @xKUTAaHHs. 

OnpeyeiuB yeIbHY1I0 AKTHBHOCTb NOJYYeHHO Noce CoKNraHHA yrseKHCJI0- 
TbI H 3HaA KOHMeHTpallMio NOCMeqHeH, ObWIO HETPYAHO BLIYHCIUTh 3HaveHue yeIb- 
HOM AKTHMBHOCTH MepeKHCH, NOMb3syACb ypaBHenHeM OanaHca aKTHBHOCTH: 


%&co, [COg] = a» [CHO] + on [CH,0OH}], 


THe 4G0,, % H 4; — YAeIbHbIe AKTHBHOCTH YIVIeKUCIOTHI, POPMaNberuta wu me- 
PeKHCH CooTBeTCTBeHHO; [CO2], [CH:O] 4 [CHsOOH] — ux xKonmentrpanun 
B J\aHHbIli MOMeHT. 

Ha puc. | mpezcrapnenbt KuHeTMuecKue KpHBbIe OOpa3soBaHua CHs0OH 
u CH,O npn 360°. Kak BugHo u3 pucyuKa, B H3y4eHHOM HHTepBasle BpeMeHH 
KOHTAKTa BbIXOA STHX NPOAYKTOB ABJIACTCA JMHeHHOM tbyHKUNeH OT fy. 

Mi3meHeHuA yebHbIX aKTHBHOCTeli MepeKHCH UH aJIbserusoB IIPHBeeHbI Ha 
puc. 2. Hasmune axrupnoctu B cpopMambyeruye moKasbipaer, TO HekKOTOpas# 
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OA MepeKucu pacnawaetca WIM OKHCJIAeTCA B COpMaibderua. NapakTepHbIM 
8B NlOJIyY4eHHOM PeSYJIbTAaTe ABJIACTCA TO, UTO Ha BCEM IIPOTAKeCHHU KPHBad H3- 
MeHCHHA YACIbBHOW AKTMBHOCTH MepekHCH OCTaeTCA BbIllIe KPHBOM H3MeHeHHA 
yAeIbHOM AKTHBHOCTH (bopMabyeruya. Takoe nopelenue YAeJIbHOH aKTHBHOCTH, 
KaK H3BeCTHO (°), XapakTepHo Js NapaJWIeIbHbIX PeakUMH. OueBuyHo, utTo 
B JAHHOM CJly¥ae 4acTb PopMasbAerHya OOpa3yerca NOMHMO NepeKHCH, YacTb xe 
BOSHHKaeT B pe3yJIbTaTe paciaya WIM asbHelulero OKMCJIeHHA NepeKucH — 
(akT, HMEIONLHH CaMOCTOATebHBIL HHTepec. 

' Bompoc o ‘Jone ablerua, BOSHHKaIONLero NOMHMO 


MepeKHCH, MOxeT ObITb pelleH mpH nomontw KuHe-  ““”/erme 


THUCCKOFO MeTOLa TIpHMeHeHusA MeyeHIX aTomos (19), 4 
CorjacHo 9TOMy MeTowy cKopocTth W, o6pasonanna 
MepeKHCcH 3 MeTaHa paBHa she 
dino, 
W.= — —~ [CH,OOH]. (1) G00 
C aApyrof cTropoHb, cKopocTbh pacxofloBaHuaA MetaHa «0 
B (OpMabyerH WH Nepekucb paBHa, O¥eBHIHO: 
Ney V7, 2 a 
eT ee == ci) af ts ( ) 

GH vecuins Nee See 
rye Wy—cKopocTb oOpa3s0BaHua  (bopMaJIbylerndia. é 4 6 8 ek 
TakuM oOpa30M JI onpejeyeHut JIBYX BeJIMUHH i a ics 
W, Hu Wq uMeoTca Ba ypaBHeHHs. Puc. 2. 3aBucuMocTh yleab- 


ia b aduyeckoro uddbepennpoBanua "OH akTuBHocTu ruypore- 
 TIOMOIL DIO aap ‘3 AugxpepeHity] pekucu Metusa (/) u cop- 


KpuBoH Ina, —¢t HeTPpyNHO onpeleHuTb 3HaueHHe Mambgeruna (2) of BpeMeHn 
Alna,/dt 1a Kaxkoro BpeMeHH KOHTaKTAa. BEIuHCJIeHHbIe ~—:peOninanua MeTaHO KuC.IO- 
WJId pPa3JIMUHbIX BPe€Me€H KOHTaKTa 3HayeHHA W,, PoAHoi cmecH B_ peakTope 
TpuBeseHb!l B Tab. |. 

Kak BHHO 43 TaOJIVUbI, B H3YYe€HHOM WHTepBasle BpeMeHH mpeObiBaHHa 
eMeCH B 3OHE peaKIMH CKOpOCTb OOpas0BaHusl TepeKHCH ocTaeTcA MOCTOAHHOH 
semmuHHON, papHol 2-10°° mow /-ceK. 


MAG aig ee 


[CH,OOH J, ding, 1 W_10-® mot] 
ie COK 10-* mona dt’ ceK a 
9 h 0,495 2 
3 6 0,33 2 
i 8 0,25 2 
6 42 Oea/ 1,9 
9 18 OF125 - 
Wa cp=2-10-° 


CxopocTb oOpasopaHux (popMaJibyeruya HaxXOAHM H3 Sera coe (2). 3 
jakoHa mpamoH / Ha puc. 1| ompejemaem a (CH) (an eae MOI / JI-CeK. 
Ireroza qua Wy umeem Wy = 4 [(CHyl / dt —W, = 3,5-10® mom/a-cex. Cue- 
{OBATeMbHO, WIA oTHOMIeHHA W q / W ., WMeeM: 

W 3,5-10-8 
me ee = 170: 


Tl 


e 0 
Takum o6pa30M, IIpH JaHHOl TemmepaType OKOJIO 64% mpopearHpoBaBluiero 
feraiia tlepexoquT B (opMasbyerHy B pesysbTATe HeTOCpeACTBEHAOTO pacma- 
[a tepekucHoro paduKaJla, Mi JIMIIb 36% ero peBpalijaeTca B ruypomepeKHcb 


IC JIEJICTBHe peakILH MepeKHCHOrO payuKaJla © MeTaHOM. 


12% 


[Ipeqcrapuiserca CyuecTBeHHbIM HaliTH 3HayeHHt We / Wy AAA HeECKOMbKUX 
remmepatyp. SHavenue 3aBucumocTH W/W, OT TeMMepaTypbl MO3BOJIMT BBI- 
UMCJIMTb pa3HOCTb Me@KY 9HePrHAMH aKTHBAILMM MpoleccoB H30MepH3allHu 
H pacnaya mMepeKHcHoroO payuKasla M peakIMH ero C MeTaHOM. 3Had OTHO- 
iuenHe Wy/Wy= 1,75, mMoxHO oneHHTb aTy pasHOcTb npH 360°. Ilpeqnona- 
rad, 4TO MpeASKCMOHeCHIMaJIbHbIe MHO?KHTeJIH MOHOMOJIeKYyJIspHOrO = pacmajla 
MepeKHCHOrO palKasia H OMMOMeKYJIAPHOM peakI[MH ero C MeTaHOM HMeIOT HOp- 


1 _ cm? 
MaJIbHble 3Hauenua 10*13 aaa LO cog, COOTBETCTBEHHO, noayyaem AE = | 


= 9600 kan /mMon. Takum o6pa3omM, mpegnouoxenve H. H. Cemenosa (%) 
otTom, uto AE joKHa 6bITb MopagKa 10000 kan /Monb, BIOMHE ONPaBAbIBaeTCA. | 


UuctutyT xumMuueckoH du3uku Iloctynu10 
Axkaylemunu HaykK CCCP 24 VII 1958 
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Jlokaann Akanemun HayK CCCP 
1959. Tom 124, Ne 4 


®PHSHYIECKAA XHMHA 


Unen-Koppecnonzent AH CCCP B. LP. JIEBHYU xu P. P. JOPOHA3E 


TEOPHSA BESbISJIY 4ATEJIDBHbIX 3JIEK TPOHHbIX MIEPEXOJOB 
ME)KAY HOHAMH B PACTBOPAX 


B SJIEMCHTAPHOM AaKTE OKHCJIHTCJIbHO-BOCCTAHOBHTEIbHbIX XHMHUCCKHX Peak- 
WMH BaxKHy!0 POJlb MIpaloT peaKUMH MEXKLy OLHOMMeCHHO 3apAxKeHHLIMM HOHAMH 
® pacTBopax. OTIMUNTeNbHOM OCOGeHHOCTHIO peakIMi VTOFO THMa ABMIAETCA TO, 
4TO pearHpytOlulMe HOHbI, BBY HaJMUHA CHIbHOrO 3uleKTpocraTH4ecKoro 
| OTTAIKUBaHHA, HE MOryYT MOAXOMMTS Apyr K Apyry Ha OveHb Mawble paccTOsHUA. 
| XOPOUIO H3y4eHa SKCIEPHMEHTAbHO PeaKILHA 3JIEKTPOHHOFO COMeHa B CHCTeMe 


Fe2+ — Fe’, (1a) 
-CnextTpootomerpuyeckue H MOTeHEMOMeTpu4eckne onbiTbi(') moKa3amu, 4TO, 


Hapady Cc NpaAMoH peakuuel (la), B pacrBope uAyT u peakituu Mexyy Fe?* 4 Kom- 
| tlekcamu, OOpasopanupimu Fe* y npucyTcTByiouluMH B pacTBOpe aHHOHaMH: 


Fe2+ — FeOH?+, (16) 
Fe®?t+ — FeCl?+, (1B) 
Fe?+ — FeF2+ (Ir) 


up. B page pador (2~*) Renanucb MOMbITKH TeOpeTHYeCKOrO pacueTa BepOATHOCTH 
QJIEKTPOHHOrO Nepexoya B peakituaAx Tuna (1). B uvacruoctu, B (*) Oba BbICKa- 
3aHa THMOTe3a O TYHEIbHOM epexoge JeKTpoHa. BBuyly Toro, YTO TYHEIbHBIe 
NepeXxObl MOryT MpOHCXOMUTb TOJIbKO Ip YCJIOBHM PaBeHCTBa SHEPprHlt HadaJib- 
HOTO H KOHeCYHOFO COCTOAHHH, AaBTOPaM MIPHUUIOCh CeaTb WONyUleHHe, YTO Me- 
pexO], MpOHCXOJUT B MOMEHT, KOra COMbBaTHbIe OOOJOUKH HOHOB TepecTpoeHbl 
TAKUM OOpa30M, 4TO HavaJIbHOe H KOHCUHOR COCTOAHHA 3/ICKTPOHA OKa3bIBalOTCA 
omuHakoBbimMu. IIpu stom B CBOOOAHY!O SHEprHlo aKTHBALHH Oblla BBeMeHa 
semuunHa AF,*, KoTOpad TeopeTH4ecKH He MOMvla ObITb BbIMHCeHA. 
CyujecTBeHHbIit HeocTaTOK BCexX TeOpeTHYeCKHX PaOoT COcTOAM B HeAocTa- 
TOUHO MpaBHJIbHOM yyerTe pouM pacTBopuTeiA. B peakwuax Tuna (1) powb pac- 
TBOPHTeA OCOOCHHO BeINKAa, HM ee YUeT TObKO ITYTeM, BBeCeCHHA MaKPOCKONHMYe- 
CKOH JHSICKTPHYeCKOL MOCTOAHHOM © COBepHIeHHO HefoctTaTouen, 9TH CooOpa- 
XKeHUA MOATBeEpxKLalOTCA TaK2%Ke PAOM 9KCMCPHMeHTAIbHBIX padoT (°~’). 
| B wactosujelt paboTte pacTBOpHTeb pacCMaTPHBaeTCA Kak HaOop aTOMOB, 
- COBEpIMaOWHX MasIble KONeOaHUA OKOMO (PUKCHPOBAHHBIX TOJIOXKCHHUN PaBHOBe- 
cua. IIpu 21eKTpoOHHOM Mepexoye, KOTOPbIH PpaccCMaTpuBaeTCA Kak 6e3bI31y4a- 
TCJIbHbIM Tepexol MONO CHCTeMbI 9/JIEKTPOH — PaCTBOPHTeb, NormoulaercH 
(usm u3iyYaeTcs) HeKOTOPOe YHCIO KOeOaTebHbIX KBAaHTOB (boHoHoB). Pac- 
yeT MPOBOLMICA B auaOaTHYeCKOM NpPHOMMKeHHH, MPHyeM 3a MeAVIeHHy!O MO 
CHCTeMY IIPHHHMasIHCb aTOMbI paCTBOpPHTeIA, a 3a ObICTpy!O — 3JIEKTPOH. 
TamMuabTOoHHuaH MOJHOM CHCTeMBI 


H(x,q)=H(x)+H(q)+V ©, 9) (2) 
COCTOMT M3 3JIEKTPOHHOM 4aCcTH 
2 
H (x) =—=_-V°+U(, R), (3) 
PaMUJIbTOHHaHa KOJICOJIOUIHXCA AaTOMOB (IIpHBeeHHOrO K HOPMaJIbHOMY BUY) 
4 oN) 2 GEN y\ 
H(qQ) = Lh Cer, (4) 


123 


VM SHeprH B3aMMOyeHCTBHA MexKy 2JIeKTpOHOM HM (poHOHaMH. KoopquHaTsl xw 
g OTHOCATCH, COOTBETCTBEHHO, K 9JIeKTPOHY H POHOHaM. Bxoysmui B (3) moTeH- 
unan U(x, R) onucbipaeT B3aMMOMeHCTBHE QJIeEKTPOHa C PaCIOJIOXKCHHBIMH APY 
or wpyra Ha paccTosHun R WOHaMH HM CO CTATHYCCKOH 4YaCTbIO MOJIAPH30- 
BaHHOTO HMM pacTBopuTesis. V (x,q) MO2KHO pa3JIOXKUTb B pA] MO CTeMeHAM MaJIbLE 
OTKJIOHEHHH ATOMOB paCTBOPHTeJIA OT MOJIO*KCHHH PaBHOBeCHA 


V (x, g) =Vo (x) + Vx (*) (Gx — Gus) + 


+ ) V ae (x) (4, ie G2) (9, on yrs) = Sloe Vo Zia Lig ser Vo, (5) 


re paBHOBeCHble KOH(pUrypallun (pH JaHHOM 9JIEKTPOHHOM COCTOAHHM s) ompe- 
Sse 
jlenmotca papenctBoM g,, = —V;/ho,, UpwueM MaTpHuHbie aveMeHTbI V5 


GepyTca 10 3/IeKTPOHHEIM BOMHOBLIM (yHKunAM (x, q,) HU >, (x, q,)- B (5) 
V, COOTBeTCTByeT B3AaMMOJeHCTBHIO 9/ICKTPOHAa C NOJAPH3OBaHHbIM HM KE 


pactBoputesiem; V, mpeycTaBsideT 9JIeKTpOH-(POHOHHOe B3aHMOselCTHeE, a Va 
BOSHMKaeT pH yueTe aHrapMOHHYHOCTH KOJIeOaHHH aTOMOB paCTBOPHTeJIA H AB- 


JIAeTCA Maslofi MOMpaBKoH K rapMOHWYeCKOMy ToTeHIMay. Takum o6pa30M, B 


TeEOPHH HMeIOTCH [Be MaJIble BeJIMYHHbI: MapaMeTp ayMaOaTHuHOCTH 


x55 a r 


Fe = \ED gabe Nes 14, 


H Masloe B3aMMOJelicTBHe SJIeKTpOHa C AHTapMOHHYHOH uacTbIo KOJIeOaHHA Vp», 


KOTOPbIe B pa3sJIMYHbIX CJIyYWaiX MOFYyT HrpaTb pOJlb BOSMyIeHHA. BriGop Tore — 


WIM WHOTO MIpHOsMKeHHA CYULeECTBeHHO CBA8aH C BbIOOPOM CNeKTPa YaCTOT M,- 
Sueprua mowHoH cuctembl Fs, JaeTcA BbIpaxkKeHveM 


Esn = Es(q,) + Yad) bonge, -+ Dy 8x (Mx + Yo) = Js D1 Rx (te + Ya); 


rye Es(q,) eCTb coOcTBeHHOe 3HaveHHe onepaTopa H (x)-+ V(x) mM aBaAeTCH 


SHeprHeH 9JIeKTPOHA B TOJIe ABYX HOHOB HM MOMAPH30BaHHOrO (HOHAMH Hi 3JIeK- 
TPOHOM) cCTaTHYecKOrO pacTBOpHTess. B aynaOaTHuecKOH TeOpHi BO3SMYLILeHH 
BemunHa J; MrpaeT pOJIb «NOHO» SHeEpruH 3JIeKTpoHa. Bxoygauad B Hee 


BewHunHa 4/5 Sy hoy, g2, UMe€eT CMbICJI SHEP MOJIApH3OBaHHOrO 3JIEKTPOHOM pac- 
xu 
TBOPHTeJIA H TO NOpAAKY BeJIMYMHbI paBHa SHEP IIeKTPOHHOH NoApHsallHn. 
Ontuuyeckas BeTBb. Ecau B  9ueKTpOH-(pPOHOHHOM B3aHMOJeLCTBHH 
rlaBHy!O POJlb Wrpaer ONTHYeCKad BeTBb, TO MOKHO TpeneOpesb Auctepcuelt 
YaCTOT H NOJOKUTH WO, ==W). CDN3HYeCKH YaCTOTa Wy MOXKET COOTBETCTBOBAT 
KONCOAHHAM PaSHbIX CBA3eH, KAK BHYTPUMOJEKYAAPHbIX, TAK H MexXMOIeKYJIAp- 
HBIX (HalpHMep, BOAOPpOAHOH cBasn). B stom cJlyyae MoxKHO MIpene6peyb anrap- 
MOHHYHOCTHIO HV JVs BEPpOATHOCTH Mepexoya (TOUHee, 4HCa NepexosoB B elu 
HHLY BpeMeHH) MoutyyaetTea (bopmysia 


1 RR Io ae (AnD. at 1 Vee 
Waa = gag, OXP|— 9 (a + Ya) — rt ) SY 


x {P+ 1/s)Bm 2) + [EC —% (+40) BY) mgs (2) + Ima @)1 + 
+ gar BY mga (2) + 2m (2) + Im—al2)I} (6) 
AC Pn oy eb Va ee TOS 


x 


n 


z= oVa(n+ 1); pe = [exp (ep —1]. 
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Zo (Zz) — byHKuua Beccena m-ro NOps#AKa OT MHHMoro apryMeHta. Mcnomp3ya 


ACHMITOTHYECKOe BbIparkeHHe J,(Z), cbopmy.sty (6) mMoxKHO 3HauHTebHO ylpo- 
CTUTbh [IA HECKOJIBKUX MNPeeJIbHbIX Cuyuaes: 


at, IP 45 Ce exp (=— 1/90) ; m Is J ae 
Who —= Ba, gm & = i)! lc -b & == +) B?) exp oe <= a ’ 


m>z, kT <hoy; (7) 


~ Cexp(—Yeo) y/ an Js, s4 bi 
aera D205 z V a Exp ee 3 exp (— al 


mM<z, kT <hoy; (8) 


Wi 2 O * exp (— 22) (¢ L m B?)( eid exp {— RE I, 


a hi? ue ip 1)! oO hoo y) 


m>z, kT > iw; (9) 


~ ( 2RCPART \*/2 _ _fao(o+ 2m)? 4 
eae cea ) p{ st x} m<z, kT > kw. (10) 


AkycTuueckas BeTBb. I[lo-suqumomy, GOoulee BaxKHBIM JIA XKHI- 
KOCTH ABJIAeTCA yueT aHrapMOHHuHocTH. B 9TOM cily4yae MOXKHO CUHTaTb, YTO 
afMaOaTHUHOCTb BbINOJIHAeTCA C OOOH CTeMeHbIO TOUHOCTH MH, MOJIOKUB 


ms = 0, BbIOpaTb 3a BO3sMyuleHHe V.. OTHOCHTeIbHO CieKTpa YacTOT MBI Oy- 
HEM TOJIbKO IpeymOularaTb, YTO OH OOpesaeTCH Ha HeKOTOPO! MaKCHMaJIbHOIi 
qacTOoTe Wp (MO aHaJOrHH Cc eOaeBCKHM creKTpoM). OnycKkas rpomo3yKne 
|BBIUMCeCHHA, MpHBeyem oOmLylo cbopmy.sy Aaa Ws: 


Loo 
Wis = apr \ P(t) et) dt: (11) 
P(t) = Sy VEEVSE IE + 4, cos gt) 89 + Ag,Ag,fofol x 


30’ ee" 
x (1 +4 Ang: C08 wpt) borer + Ye [2 (2m, + €°°P" ) Boo" + Ag, Ag, Fool x 
x [2 (Nt + 1) 850" = Ag, Aq, tol o]}; 


| ; 
| Q(t) = = Us. — Is.) t + (AG, 83 


f(t) = (cos,t — 1) +i (2n, + 1)sino,¢; 
gy (t) = (2n, + 1) (coso,¢ — 1) +isino,t. 


Vinterpam B (11) Moxer OpITb B3AT B MpeAMOJIO*KeHHU, TO | Js, —Js,| > hop, 
B Cuyyae BbICOKHX TeMnepatyp (RT > hOp) Why. MpHHuMaeT BU] 

W JAE te Rape ae 
| = lis (aa, | = O,@ 
P24 

ANI ‘ P 
[ [Js — 4s, i = 2 (Aa) he,J 
x exp l x 


e 


peal (12) 
2 51 (Ag,,)? he, c 


@opmyabt (10) u (12) uMerwor TakoH 2%Xxe BU, YTO H B TeOpHH aOcouloT— 
HBIX ckopocTelt peakunit: Wy. = Aexp{— Q/kT}, mpuyem | 


ees a (Aq,)? fo, | 


Si a 
2 >) (Ag,)? ho, 


2 


3aMeTuM, UTO ECM 3eCb MOMOKUTL 0,~==W9, TO MbI HEME/\JICHHO MOJIY YAM SHEp—- 
rHio aKTuBalluH, copnagaiomyio c Q B (10). Ananu3s nowyueHHbIx dopmysr 
HOKa3biBaeT, UTO MpH MOHWKeHHH TeMMepaTypbl HMeeT MeCTO OTKJIOHEHHEe 
OT appeHHYCOBbIX KPHBbIX, HMCHHO B CTOpoHy Ooulee Obicrporo MajeHHa | 
In Wy. ¢ pocrom 1/7. Dro cyujecTBeHHbIM BbIBOL TeEOPHH, CBA3aHHbIM C TeM, YTO! 
B TEOPHM MepeXOMHOFO COCTOAHHA NPHMeHAIOTCA BEIBOLHMBbIe MPH MOMOMULH MeTO- 
NOB CTaTHCcTHYeCKOH (bu3HKU COpMyvIbI, COrIaCHO KOTOPbIM BeCPOATHOCTb 3aBH- 
CHT OT TemMepatypbl Kak e~@/"?, OnHakO, Kak yxKe YKa3bIBaJIOCb HEOMHOKPaTHO 
(°°), IpHMeHeHMe PaBHOBECHLIX CPOPMYJI CTaTHCTHUeCKOH PUSHKH K PaccMaTpH- 
BaeMOMY CYUeCTBEHHO HepaBHOBeCHOMYy Mpolleccy He ABAeTCA ONpPaBaHHbIM. | 
M3 cka3aHHOrO OYeBHAHO, ITO TEOPHA MepeXOAHOrO COCTOAHHA NPHMeHHMa Ip 
BbICOKHX TeMIIepaTypax. 

Ilia Toro uroObl TeopeTH4eCKH OWeHHTb TeMMepatypy 7”, MpH KOTOpOH Ha-} 
YMHaeTCH OTKJIOHCHHE OT JIMH€MHOM 3aBHCHMOCTH, HeEOOXOAHMO 3HaHHe Xapak- 
T@PHbIX YaCTOT Hp) H Wp, BXOAAULUX B TeopHw. Ecuiv ) PH3HYECKH COOTBETCTBYeT) 
KOeOaHHAM BOLOPOAHON CBA3H,TO AA T* momyyaeTcsa TeMnepatypa OKOIO 280°K. | 
[py6aa olleHKa ReOaeBcKolt TeMnepatTypbi Jia H,O noKkaspiBaert, 4TO B Cuy4ae,. 
KOrla CYULeCTBeHHYIO pOb urpaer akycTuyeckad BeTBb, 7" —~ 240°K. Cre-| 
WyeT 3aMeTHTb, YTO 9KCIEPHMEHTHI OOBIUHO IIPOBOAATCA B JOBOJIbHO Y3KOM HH- 
TepBasle Temlepatyp (280—330° K), pH KOTOpbIX Nomy4YeHHaA POpMywia MO*KeT 
ObITb ANIPOKCHMHPOBaHa JOCTaTOUHO XOPOWIO JHHeHHOH dyHKWHel. 

BprancuieHHe SHeprHH aKTHBallMH TpeOyeT 3HAHHA KOHKPeTHbIX BOJIHOBBIX, 
(PYHKUMH SJIeKTpOHa, OHAKO OHA BCe 2K MOXKeT ObITb OWeHeHA JOBOJIbHO XO- 
powo. Oxa3aslocb, 4To JIA peakuui Tuma (1) Q=8 KKal/MONb, 4YTO O4eHD 
XOPOWIO corjiacyeTcAH c 9KCHepHMeHTOM. M3 TeopHu BbITeKaeT Tak2Ke elle OME 
CYILeCTBCHHBIM BbIBO: SHEPrHA aAKTHBaUHH 3aBHCHT OT 93JIEKTPOHHBIX SHEPrHh 
COJIbBaTallWM HayasbHoro H KOHeuHOro coctosHuii 'S!? u SS, ¢ apyroii cTo- 
pout, oT AF,, = Es, (G9 Enq) a G poctom, S$” SHeprvA aKTHBALLHH  ITIpHi 
MaibIx AE,, pacrer, a mpH Oomputux AE, nagaer. Jina peaxunii tuna (1) 
AF., MasO, MO3ITOMY 9HepruA aKTHBAllMH JOUKHa pacTH B MocseqOBaTeMb- 
HOCTH Jd peakuuii (16), (1B), (Ir). Sror BerBox TakxKe HaXOAMTCA B XOPOLeM! 
corslacHH C oMbiToM (1°). 

M3 camo nocTaHoBKH 3aauH CHO, 4UTO B JaHHOl TeopaH OT yBeMUeHUs 
MaCCbI ATOMOB PaCTBOPHTeJIA SHEPlUA AKTHBAWH MOXKET TOJbKO BO3pacTH, 4YTO| 
corjiacyeTca ¢ ombiramMH (° 7), B  KOTOPBIX pacTBOpHTesemM cuyxuA DO 


MucrutyT aeKTpoxumun Tlocrynuaio 
Akaglemuu HayK CCCP 29 VIII 1958 
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A.C. Wahl, J. Am. Chem. Soc., 75, 4153 (1953). 


26 


Honxaann Akanemun Hayk CCCP 
1959. Tom 124, Ni 4 


PHSHTECKAA XHMHA 


tO. H. MOJIHWH, A. T. KOPHIULKUM, H. A. BYBEH 
M 4eH-KOppecnouyent AH CCCP B. B. BOEBOACKHM 


MCCJIEROBAHHE METOJOM 3JIEKTPOHHOrO MAPAMALHUTHOrO 
PESOHAHCA CBOBOAHbIX PAJHK AJIOB, OBPA3YIOWIUXC A 
fiPH OBJIYUEHWM WIABEJIEBOW KUCJIOTbI 


PaspaOoTaHHad HaMH MeTOLMKa HaOOLeHUA CBOOOLHBIX payqukKaJIOB MeTo- 
KOM 3JIEKTPOHHOPO MapaMarHUTHOTO pPesoHaHca (2. 1. p.) B mporecce Bosyelicr- 
BHA Ha BeUeCTBO OBICTPbIxX 3/IeKTPOHOB (7) MOsBOUIAeT IPOBOAUTb TakxKe KUHETH- 
WeCKHE HCCeCOBAaHHA OOpasoBaHUA HM TuOeIH pPaluKaIOB B TBeEpAbIX Telax. 
Hurke MpHBeseHb! MpekBapuTeibHble MaHHbIe O CBOLCTBAX PaMKaJIOB, BOSHH- 
<alOllHX B UaBeseBOH KHCIOTe IIpH 
SO YYeHHH ee QIeEKTPOHAMH C 9HEprHeli. ' 
1,6MoxB. Cura tapaMarHuTHoro Norwo- 
Il€HUA B WaBeeBOH KHCOTe TipecTaB- 
MAeT COOOM OAHHOUHYIO JIMHHIO C WIMpH- 
HOH (ONpeleAemMOl PpaccTOAHHeM MexKLy 
TOUKaMH SKCTPeMaVJIbHbIX 3HAYCHHH Mpo- a 
AZ3BOMHOH) OKONIO 4,5 apcT. u g-c:aKTO- 
doM, O1M3KUM K g-cbaKTopy paguKana | @ | 
es itieibosnna (2,0036). i 
‘locue npekpauleHua OOyyeHHA pouc- S 

OMMT cial CHrHasia CO CKOPOCTbW, Cy- 
I[@CTBCHHO 3aBHCAleH OT TemMMepaTyPbl. 
Ha puce. | npuBefenHa Ofna H3 KPH- 5 10 Pr 
abIx H3M€HeCHHA KOHICHTPalHu paduKa- ¢—— 
ia, Bee aL ES OME ATHOM TeMueparyPe- Puc. 1. W3mMeHeHHe HHTeHCHBHOCTH A CHTHa- 
3a Bee ee cue Oe Ty Carnavla a HS Dona seit p. OT WaBeseBOH KHCJOTHI B poliec- 
IPHHHMaJlaCb aMIIHTyah mepBol NpO-  ¢¢ OOuyYeHHUA HM MoOCTe MpeKpallenua o6sy- 
I3BOJ.HOH AHHHH MOriIouWkeHHA, TAK KaK  uenHua (cTpemKoll OTMeyeH MOMeHT mpeKpa- 
P mpomecce u3sMepeHuii cpopMa cHrHala Wena o61y4eHHs). Siew BAM TEDSD HL AIO: 

H3BOJ,HOH OT JIMHHH NOPJIOULCHHA 
1 eFO WHpHHa He H3MeHAIMCcb. Anasu3 
yaactKa KPHBOH, COOTBETCTBYIOULero 
snany curHasa, MOKa3aul, YTO B HHTepBase TeMIIe 


XOMOHHallMA pauKaIOB OMMcbIBaeTCA yPaBHeHHeM 


200 9 


patyp oT +10 no +40” pe- 


| Lae eee 1) 
dt = 

le n — KoHUeHTpallua pasuKaoB, & — NOcTOAHHaA, ” 3aBHCALai OT TEM 
gepatyppi. Jlaa TemmepaTypbl + 95° oObIYHBIMM MeTOZaMH ObIIO HaliqeHo 
: 1 y 

2 = 9.10-*2cm#/cex (cM. puc. 2) *. ; 

 B coorsercrauu ¢ KBapaTHYHbIM 3aKOHOM pekoMOuHalHH (1) czeqoBaio 
nKUJlaTb, ITO IIpH MOCTOAHHOM TemMepaType CTAalMOHapHaA KOHICHTpallny Pa- 
WMKasIOB Toce JOCTHxKeHUA HacpilleHHA OyAeT MPONOPIMOHATbHa KBaApar- 


| 
(OMY KOPHIO H3 MOULHOCTH JO3bI oO yueHHA. 


# HH ayiuKaJla MOY 4aHCb NyTe€M CPaBHEHHA Mio - 
A6comoTHble 3HaueHHA KOHIeCHTPall Pp 6 eee ; 
Hagel aunuit nornoulenua u3ydaemoro curHata H CHTHada oT oOOpasia MiecHHANHKpH.t- 


|MfpasHia u3BeCTHOH KOHWeHTpallHn. fe 


al 


B ra6a. | npHBeweHb! JaHHble 10 3aBHCHMOCTH cTalMOHapHOH KOHILCHTpallun 


paluKaila OT MIOTHOCTH TOKa 91eKTPOHOB. IlocToAHCTBO OTHOMICHHA elera Vii 
TWIOTHOCTH TOKa B ~4 pa3a MOATBepxlaeT NpeMoMoKeHHne 


pH yBesHYeHHH 
0 KBapaTHYHOM MeXaHH3Me peKOMOu- 


WA ETN N HallMH Ip HeOOJbUINX MOULHOCTAX JO3bI. 
Cnekyert OTMeTHTb, OMHaKO, UTO Ha- 
(rIeran, (Mpo- KOMI€HHe paluKaJIOB He OMHCbIBaeTCH | 
ivalem uspoapnpre | [eran /Vj s YPOCTbIM KHHETHUCCKHM YpaBHeHHeM 
e@ KHHULB!) 
| = wy — kn? (2) 
0,143 0,074 0,195 | 
0,276 0,105 200 Lo | 
07610 02439 07178 a HOCHT Oo/ee COXKHbIM XapakTep, M0-| 


CKOJIbKY BP€MA YCTAHOBJICHHA CTaIlHo- | 
HapHOH KOHIeHTPallMH 3aMeTHO MIpeBbIWaeT BPeMA pekomOunalnn (cm. puc. 1). 
JIA BbIACHeHHA BOMpoca O NpHpose paluKasa B wlaBeeBOH KHCJIOTe, Mb!| 
HPOBe/IH COMocTaBsIeHHe CMeKTPOB 9. TI. p. OOMYYeHHbIX UWlaBeeBOU, AHTAPHON| 
HW CT€aPHHOBOM KHCOT H HeEKOTOPbIX HX COueH. BIO ycTaHOBJeHO, uTO CHTHaTbI| 
MapaMarHUTHOTO MOPOULeHHA, AHAaMOPHUHble CHTHAY B WlaBeeBOH KUCAOTe, 
IPHCYTCTBYIOT HM B JOBOJIbHO CJIOXKHBIX CICKTPax AHTAPHOM HW CTeapHHOBOH KUC-| 
not. B cnektTpax coseli Takue CHrHasbl IHO0 yy 
uMeloT Oouee CaGyIO HHTCHCHBHOCTb (ilaBe- 
eBokucuble Li, Na, NHy, Ca), 1460 Bosce 
OTCYTCTBYIOT (AHTapHOKHCAbI HaTpHi). Ilo- 
BHJUMOMY, eMHCTBCHHbIM pajMKaJIOM, KOTO- 
POMYy MOXHO OblwIO Obl MPHNMCaTb NOABJIEHHE 
3TOrO CHrHala B CMeKTpax BCeX TpeX KHCIOT, | 45 


ABIACTCH paluKa Tuna R—C\__ , oOpas3y- 
O. 


(OULHHCA B Pe3YyJIbTaTe OTPbIBA aTOMA BOJO- 
pola oT KapOoKcHsbHOH rpynnpt. Ycnosua 2 $ 
oOpa3s0BaHHA TakOrO pasuKalla B COAX HB pie 
KHCJIOTAX CYULCCTBEHHO OTJIH¥AaIOTCA 3a CUeT 
SOuJIbUIeH MOABHXKHOCTH CBOOOZHOrO aTOMa Puc. 2. Jlunelinaa anamopdosa yna| 
Bowopolta. B STOM, MO-BHAMMOMY, H 3aKJIIO- 34BHCHMOCTH KOHMeHTPalluM paquka- | 
qaeTCA MPHUMHa pa3MYHA CNeKTPOB 9. I. p. 708 OR Bae 
KHCJIOT H COOTBETCTBYIONLHX Cosel. i A gu, 1 bt 
HatieHubit Ha ombITe KBal_paTHUHblit 3a- n No 
KOH pekoMOnHalnn (1) yKasbIBaeT Ha TO, 4TO 
ruOeIb PpaquKaOB MPOHCXOAUT Mp B3aHMONelicCTBHH JBYX pauKaoB [pyr 
¢ Apyrom. B= KayecTBe BO3MO%xHbIX M€XaHH3MOB MOXKHO MpeMNOOKUTS 
mm6o0 Audpysuio palukawla mo BenjecTBy MlyTeM Hepexoya aToMa Bosopoya or 
‘COCeMHEH MOJICKYJIbl K paluKaly, WH60 MexaHH3M C emOKaNusalneli CBOOOL- 
HOrO QJIEKTPOHa MO CHCTeMe COMPAXKCHHbIX BOOPOAHbIX CBA3eH, AaHaJOrH4yHO 
TOMY Kak 3TO OblIO MpenioxwKeHo JI. A. Batomendeib0M Ja OenKOBEIX MOue-| 
Kya (*). 
JIia ycTaHOBJIeHHd HCTHHHOTO MexaHH3Ma HeOOXOQMMbI JONOHUTeNbHBIC 
OnbIThI. BouIbuIoe 3HAYeCHHe MOTJIM Obl HMeTb Pe3yJIbTaTbl XHMMYECKOFO aHaiu3a| 
MIPOAYKTOB pakHOM3a WlaBeeBOH KHCIOTHI, a TaK2%Ke TOUHOe H3MepeHHe Mmpel-| 
IKCHOHCHIMAJIbHOTO MHOMKHTeA KOHCTAHTbI CKOPOCTH PeKOMOHMHALLNH. 


10 mun. 


Wucturyt xumuueckol pu3uku Tloctynua0 
Axkajlemun HayK CCCP 11 VII 1958 


UMTHPOBAHHAS JIMATEPATYPA 


1 1OUH. Mio anomAe T KopuuKkuiug 
| AG ls p., LAH, 128, Ne5 (1958). 2 JI. A. B - 
MeHdeubg, A. D. KaauMaucon, Buodusuka, 3, at tlesey “ail 
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Hoxrnagan Akangemun nayRr CCCP 
1959. Tom 124, Ni 4 


PHSHYECKAA XHMUA 


b. ®. OPMOHT 


O 3ABHCHMOCTH MEKILY SHEPFETHYECK MMH, 
IJIEKTPO®H3H4ECKMMK WH MEXAHHYECKHMM CBOHCTBAMH 
NOJTY MPOBOAHYK OB 


(ITpedcmaeaeno akademuxom IT. A. Pe6undepom 18 VI 1958) 


BecbMa BaxkHasi mpoOema 3aBHcHMOCTH MexKLy SHeEpreTHueCKHMH, 9JIeKTPO- 
DH3H4eCKUMH HM Me€XaHHYCCKHMM CBOLCTBaMH TOJYMPOBOLHUKOB JO HacTOALLero 
3PEMCHH, HECMOTPH Ha PA ONYOMUKOBAHHbIX PaGOT, OcTaeTcCH OLHOL u3 HaUMe- 
jee paspaOoranupix (1). B nocnequve roxbi HaMH Obl HamMeyeH HOBbIit NOAXOL 
¢ STOH mpoduieme. 

l. O 3aBHUCHMOCTH Mexy,y QHeEPrHeH ATOMH3aAILHU COeLH- 
[CHHA, DHEPruNeH PemeTKH WH XHTAAbLMNEH (cooTBeTCTBeHHO TeMNJIO- 
LIM oppeKTOM) OO pasoBanus. Kak Opli0 paccmoTpeHo Hamu (?,°), Mex ly 
Heprueh aToMusaitun (2 TBepyoro tena AB (c aTOMHOM pemerKOl H CBA3HMH, 
(OCTATOUHO JaJIEKHMH OT HOHHBIX) HW SHTAIbNHeH, COOTBETCTBEHHO TEMVJIOBbIM 3(p- 
JEKTOM OOpasoBaHHA 0 ypaBHeunio [A]+ [B] = [AB] + Q, rae kBazpatupie 
KOOKH OOO3HaUaIOT TBEPAOe arperaTHOe COCTOAHHE, CYLLeCTBYeT 3aBMCHMOCTD: 


QO =Q-+ Sa + Sp, (1) 


me Sa uw Sp— 9Heprun cyOmumauuu A u cooTBercTBeHHO B, c o6pa3s0BaHHem 
WIHOATOMHOFO Napa (T. €. 9HEPrHH UX aTOMH3alLHH). 

SuepruaA aTOMH3allHH BeulecrBa AB cBa3aHa Cc SHeEprHel pewieTKH ypaBHe- 
(HEM: 


Q=U—>y1—> E +e (2) 


qe &,J —cymMapupii vonnsannonHbi notesuuan A, &,E — sxeprua mpucoe- 
WHeEHHA MN 3eKTpoHOB K B, U — 9uepru HOHHOH pellieTKH B NOHMMaHHH bopua, 
-3HEprHA Mepexofa OT HleaJIbHOrO OOPHOBCKOrO COCTOAHMA PeleTKH K peaJib- 
omy (2,8). Sxepreruueckad (TepMOJMHaMMyeCKas) MPOUHOCTb PpellerKH TOUnee 
MUCbIBaeTCA BeJIMUMHOM sHepruud aToMH3alMH 2, eCJIM peilleTKa B OCHOBHOM 
TOMHaA, HW aHepruef pemerKu U, ecJlM CBa3H OJIM3KH K HOHHBIM. 

9. O 3aBHCUMOCTH MeXAY MOMHOH ye AbuOk MOBepxX HOCT- 
Of 9Heprvel pps H DHEPrueH aATOMN3ZAaIUH Q. Ec cBASH AB- 
AIOTCA B OCHOBHOM KOBAaJICHTHBIMH, TO, KaK ObIJIO MOKa3aHO HaMH B @), yAevb- 
45 IOBEPXHOCTHad 9HEprus CBsAsaHa C SHeprHe ATOMM3AaLMH CJIeAYIOULHM o6pa3om: 


Snkl = e Mecnrty 2pr / CM”, (3) 


fe Macnrt) — CTPyKTYpHan NOCTOAHHAaL MOBepXHOCTHOH Spe eae M. 
BIIM PaCCUHTaHbl HaMH (?,”) AA pala CTPYKTYP H MOCKOCTeH (ARL). : es WA 
ana anma3sa Mecoo) = 694,34; Mea = 401,33. Has tuna WHHKoBO! OOMaHKH 
= 347,17; Me) = 244,8; Met) = 200,66. J[nA THIa KaMeHHOM COJIM 
231,45. YaenbHad cBoOofHai MOBepXHOCTHa SHeprH SpR1 ePKO pac- 


UTO Onrl = Shri ie Tds/0T. 
X S3HAYUCHHH Sprit TBePpAbIX Te 


B_ pa6ore (*) MbI COBMeCTHO 
129 


1 (100) 
12 (100) —— 
{ATbIBAeTCH W3 Eyri C YUETOM, 

OKcCMepHMeHTaJIbHa A IIpoBepka ENO eg 
3JINETCH, KaK MU3BeCTHO, Tpy HOU 3gayjauenu. 


JIAH, Tv. 124, Ne 1 


c B. V. Cuupnonoli paspa6oramu MeToguKy OfpeyeseHHA MOBePXHOCTHOH SHey} 
ru TBepybIX Tel B TOUKe MiaBeHHA. B uncle ApyrHx BeMLecTB Selig onlpé 
yenena uid B-Sno = 610 spr/cm?. YunTpipad 3HaueHHA ado se HaxOMn} 
asa B-Sn 628 == 630 — 640 spr/cm?. Pacuer gua %-Sn eit? qaeT apr /cm4 
Yuutbipad, 4TO OJIOBO MMeeT CBxA3H, OJIM3KHe K MeTaJIJIHYeCKHM (a B 93TO| 
culyuae IpHMeHHMOCTb YypaBHeHHa (3) HaTaJIKMBaeTCH Ha OrpaHHYeHHA), CXOJy 
MOCTb CJlelyeT MpH3HaTb XOpoilen. 
B wacrosujee BpeMa HaMM NOCTAaBJIeHbI PaOOTb! NO W3MepeHHIO & [A Ge | 

Si TeM >Ke MeTOJOM. 
Mbt vcnomb30Baviw TakxKe HM KOCBeHEBIi myTb. Ha ocHoBaHvH ypaBHeHHs (¢ 
ObIIM PACCUMTAHBI Epp PALA TBEPABIX XPYUKUX TEI (KapOuybI, HMTPHIbI M ap.) (7 
OrHocnTesIbEble 3HaueHHA So JIA BeLLeCTB C OMHAKOBOH CTpyKTYpOH HM THIO 
XHMHUeCKOL CBA3H OOpasylIOT TepMOAMHamHYecKyIo wWwkay TBepyocTH. (Hq 
H,: Ho: Hy... = 941% 3 93... (7*)). Tipu conoctapsennn paifia epn1 C sMTepaTyy 
HbIMH 3HaueHMAMH MuKpoTBepyocTH H Tex 2Ke KapOHJOB BbISICHUOCb, YTO KapOuy 
TaHtTala WU BakaluA JOJXKHbI ObITb ropa3qo Gomee TBepAbIMH, YeM 3TO Obl 
W3BECTHO M3 JIMTepaTypbl Ha OCHOBAHWU 9KCIIepHMeHTAJIbHBIX aHHBIX. I TpoBeqeHH 
HaMH COBMeCTHO C JpyrHMH aBTopaMM npoBepka mukpotBepgocTu TaC, u V 
NoKa3aJla MpaBHJIbHOCTb psa, BbITeKAIOWerO 3 HalMX pacueTOB (°). 
3. PaccuuvTaHHble 3HaAUCHHA YAeUbHEIX NOBEPXHOCTHBHI 
gHeEprul HEKOTOPHIX NOMYNPOBOAHHKOB HM HX MHKPOTBep JOC?! 
B pa6ore (7) w B HacTosIleH paCoTe HaMu ObIWIM paCCUMTaHbl 3HaveHHA &) 
JIA HEKOTOPbIX MOJIYMPOBOAEHKOB CO CTPyKTYPOH aJiMa3a WH WHHKOBOH OOMaE 
W COMOCTaBJIeHbI C SKCMepHMeHTaJIbHBIMA 3HaveHHAMH MUKpoTBepyocTu H us (8, 
U3 ra6n. 1, B KOTOpoH conocTaBseHbI SHaveHHA e”x1, H uM p., BHAHO, W 
M@XKILY pAaMH ZTHX BeJIMUMH HMeeTCA MpaBHJibHaA KOppeJALMs. 
4.O 3aBUCHMOCTH WHPUHHI 3anpemeHHOH 30HbI HEKOTOPb! 
NOWYNpOBOAHHKOB OT MpOUHOCTH H XapaKTepa XHMHUECKC 
cBa3H. Inpuna 3anpemenHot 30Hbr AF jouKHa HeMOcpe/CTBeHHO 3aBHCeTb + 
MIpOUHOCTH XMMHMYeECKHX CBAZeH, HO He OT TerOBOrO apdeKTa OOpa3s0BaHHA TOV! 
MIpOBOWHHKa, KaK 9TO YaCTO ipefnosararwT (cM., HallpHMep (1°) (TensoBon sie: 
oOpa3s0BaHuA — 9TO XapaKTepHCTHKa CHCTeMbI, a He (pa3bl), a OT JHEPrHH a’ 
MH3allHH (COOTBETCTBEHHO SHEPru pellleTKH) NOMynpoBoquHKa (*). Tlostomy 
OJHOM H TOM Ke pAyy MpocTIX BellecTB, HampumMep, A!VAIV, yam coeqMHeHr 
Hanpumep A! BY(rana GeGe cootsetctBenHo GaAs), MOxKHO 6pII0 Obl O*KUIal 
mpoctoh 3apucumoctH mexkyy AE wu é&p_y (XapaKTepHsyiculelt MeXaHHyecky 
| 


MpOwHOCTh peleTKH), CcooTBeTcTBeHHO Mmexyy AE wu Q_ (xapaxtepu 
lone 9HepreTH¥ecKyIO MpOuHOCTb mMocweqHel), TT. e. 3aBHCHMOC 
tuna AE == Rep, wm AE = gQ. Ognaxo AE spasetca 
TOJIbKO CTPYKTYPEOYYBCTBATEJIbE BIM, HO WM CBSSCUYBCTBUTEJIbHBIM (7) CBOHCTBO 
Ilostomy ¢ poctoM cyMMaproro aTOMEOro Homepa (ZZ), cuntTat Ha 2 aTON 
llapTHepa*, Kos(pputtvenThl k u g BCseACTBHe YCHeHHA MeTasIMUeCKOH cocT 
JAIOMLEH CBASH JOJDKHbI Talat. Llenecoo6pasxo mpeyctaBith Rk g Kak Mi 
rowleHbi: k= C--M-+-P, coorpercBexHo g =c—m- p. YcnoBHO MOKHO UPHHSTD, 4 
uleHbt CM C OTpaxkaloT BJIMSHHe KOBasIeHTHOH, uneHpr M nu m (naqaromn 
c yMeHbilenHem AZ) — merausiMueckoli H dienbl P MH p—HOHHOM cocTaByAIO 
XHMHYeCKOM CBS3H. C HeKOTOPbIMH OfOBOpKaMH MOXHO TIPHHATb, UTC Pu 
NPOMOPILHOHAJIbHEI (B TepBOM MpHOsWKeHHH) pasHOCTH svIeKTpoHeraTHBHocTell | 
aTOMOB, OOpa3yIONLHX BelLeCTBO. | 
Anasu3 BeMYHH MHO-KUTeNeH Rk ug, pe3sKo pactyumax or tunop AYA 
uu A'YB'Y x tunam AM BY y AlMpy! MOKa3blBaeT, UTO 
z , ; Pa3HOCTb 93JIeKT| 
HeraTHBHocteHh Ax He MOXKET ObiTb OTBETCTBEHHO 3a 3HAaUNTeNBUBI pocr Z 


IV qlv Ill 5 V 
c nepexojqom or A’’A’’ kK A” B’, coorserersenno k A’!BY! BOMpeKH pact] 


* ° 
dasa OuHapHEIx coeqnnennit H, B WeAX COMOCTaBJICHHA— [LIA MPOCTbIX BeHLeCTB. 
430 


eTPakCHEOMY B JHTepaType MHeHuIO. Poct AE (coorgercrsenHo k u q) oTBeyaeT 
MPHHIMNY, KOTOPbIM MbI C(pOpMyMpyem cweqyrouLHM o6pa3om: 

[Uupnna 3anpemenHo 30HbI NOJLYMpOBOAHHKa JOJDKHa ObITb MpH MpouHX | 
PaBHBIX YCOBMAX NPONOPWMOHAJIbHa OTHOWICHHIO adpeKTHBHBIX 3apsAOB Alep 
(ATOMHBIX OCTATKOB), COOTBETCTBEHHO KONHUECTB BaeHTHBIX 3JIEKTPOHOB aTOMOB- 
NapTHepoB, B HEKOTOPOH cCTeneHN Nn, T. e. (Ve/Va)", rae Va u Vp — accek- 
THBHBI€ 3apsjibl ATOMHBIX OCTaTKOB aTomoB A xu B. 

Takum o6pasom AE jouxKHO onucpiBaTEcs YpaBHeHHAMM THIIAa: 


NES C= Maer 
=i [C—M-+ Pleant, (4) 
i Vp) n 
TN Fe rs) [¢— m— p) Q. (5) 


MatemaTuueckuit aHaJIM3 MpMBOAMT Hac K BBIBOY, YO B psy MOMyApoBoy- 
nuxop Tuma A'YA'Y 3apucumocts utenon M um or (ZZ) MoxkerT ObITb BBbIpa- 
%KeHa KaK SKCIOHCHIMAJIbBHOH (YTO B psie culyyaeB TOuHee), Tak H JIMHeHHOl 
gynkunamu. Ecum nalita Kospputnentb! ypaprennii, OMHcbiBaloulHxX mToBe,eHHe 
panos A'YA'Y uv A'YBIY, 10 c Tema xe Kos@cpHUHeHTaMH ypaBHenua (4) — (9) 
MoryT ObITb pacnpoctpanenpi na pay A™'BY vw gaxxe (ayuuie, vem MOxKHO 6bIIO 
Obl OKUMaTb, H3-3a pesKOrO YCHJIeHUA MOHHOM cocTaBsAloUel XMMHUeCKO! CBA- 
3H), C HeKOTOPbIMH OFOBopKaMH, Ha” psi{bI AUBY (cTpykTypa THIa IWHHKOBOH 


OOMAHKH) H Ha HeKOTOpple coeqnHenHs paya A'YBY! (crpykKtypa Tuna NaCl). 
Ypaprenua (6) — (9) umeroT culegyioulul BU: 


AE = Cal [1,093 — 0,087 ¢0.0285 (22) 4 0,2 (Ax)] 10-611, (6) 
[Noe Gal [1,093 — 0,0076 (ZZ) + 0,2 (Ax)] 10 ey, (7) 
Kee Cal [0,860 —- 0,217 c0.0129 (22) 4. 0,2(Ax)]-102Q, (8) 
nee (Ay [0,860 — 0,0076 (ZZ) + 0,2 (Ax)]-10°2.Q, (9) 


] 9 

Snecb n= 1,2. Jina pagos A'YA™ u ANBIY (Vp [Va)"= (ha) = 1, aaa 
pana A™'BY(Va/Va)"= (°/s)"?= 1,85, aaa pana AN BY’ = (°/2)"” (Ve/Va)" = 3,72 
u T. J. Pesytatb! pacuetros AE npupeyenbl B Tab. 1. 

ConoctapsleHve 9KCIepHMeHTaJIbHBIX H PaCUeTHBIX JaHHbIX NosBousieT cop- 
MYJIHpOBaTb C yueTOM OGIeTeOpeTHYeCKHX MpeACTaBJeHHH HW BTOpPOH MpHHILMM: 

V3 anasorop Cc OJMHaKOBbIM CYMMdpEbIM aTOMHbIM HOMepOM H OJMHaKOBbIM 
cooTHomeHiem Vp/Va, T. e. MphHaviexalux K OHOMy HM TOMY 2Ke CTPYKTYp- 
HOMY HM XHMHYeCKOMY THIIy BellecTB (COeqHHeHHH), HaMOOviblllyio WMpHHy 3a- 
TpeleHHOl 3OHbI TIpH OMHakoBbIxX Ax HMeeT aHaJlor C HaHMeHBLUMM «KaTHOHOM» 
WU Hav6ONbLIMM “aHHOHOM» HH, CJlIeOBaTeJIbHO, C MA@KCHMAaJIbHOM MOJIApHsallHeH 

H O6ONOUKH MOCcJIeqHero. 

ee erate AE yaa AlSb Gombe, yem gaa GaAs u InP, a cece 
GaSb 6oupuie, vem aun InAs. B cpasn ¢ STHM CuIeqyeT OTMETHTb, YTO ue: 
IpHHATOe B JIMTepaType MHeHMe, UTO C YBeJIHYeHHeM Ax Bcerja ypeanunpaetca AE, 
HeTouHo. Ocma6sleHHe MeTaJJIMYeCKOH M POCT HMOHHOH (HJIM KOBaJIeHTHOH) CO- 
cTaBsISIOLel CBA3H BJeKyT 3a coool pocr PW eee a (0) H ocJaOeHHe HOHHOH 
C YCHJIeHHeM KOBaJICHTHOH COCTABVJIAIOUICH, o6bluHoe ney NOJIAPH3allWH QJIeK- 
TPOHHOM O6004"KH OoMbUIOCrO alHoHa MavieHPKHM ea! MOE eee 
poct AE. IIpu pacuete AE coeqnnennit THTOB AB’ 4 ee A a oe ipy- 
CMM CTPYKTYpHbIM THTIOM eM THI WMHKOBOH OOMaHKH), HeoOXOHM i0p 


431 


AE pacuetuoe 


ele. epi Q, AE, j 
BeuecTBO xZ Ax 2 no yp-1o|no yp-1o} no yp-1o 
= KT ymM? | 9PT/CM*) K/M 2B a ie 7) (8) | 
Tun AlValV 
Can. 12 0 = 5380 340 5,3 5,26 | 5,38 
‘SiSi 28 0 4050 4230 204 dee 1,28 4,37 
GeGe 64 0 992 4120 178 0,75 0,79 0,70 
SnSn 100 0 = 670 139 0,10 0,412 0,22 
Tun AlVplV 
CSi 20 0,7. |. — |} (3150 |) 300) 9) “3)50F (S545 003 1a (2t79)e eee Cera 
Tun alllpv 
GaP 46 0,5 = 4150 170 2,25 2,00 a 
AISb 64 0,5 = 850 160 1,60 4,25 
GaAs 64 0,4 724 920 146 41,40 1,32 
InP 64 0,5 = 930 159 1,30 4438 
cpeaH. 1,43 fsa 
GaSb 82 0,4 — 730 134 0,70 0,78 
InAs 82 0,4 = 720 130 0,40 0,77 
cpeaH. 0,55 0,78 
InSb 400 0,4 225 580 424 0,20 0,28 
Tun AllpV! 
ZnS 46 1,0 = 1000 146 3,7 3,85 
ZnSe 64 0,8 = 710 114 2.8 2,28 
Cds 64 1,0 —_ 750 427 2,4 2,55 
cpeau. 2,6 2,42 
ZnTe 82 0,8 = 590 109 a2) 1,44 
CdSe 82 0,8 = 550 104 1,8 1,34 
cpeaH. 2,0 1,39 
Tun AlVpVl 
% Sns 6 0,8 = 154 | 1,26 (=) 
PbS 98 0,9 as 890**| 135 0,7 | 0,59 


(=) PacueT He mpou33efeH, HOO’ TpeOyeTcA NpeABapHTebHBIN pacueT CTPYKTYPHOH NOcTOARHOH 
BepXHOCTHOH 3HEPDrHH Avid CTpyKTypp! Sns. 
* Pe3kO 3aHHKCHHbIe pesyMbTaTb! PacueTta AF u3 WaHHbIX Q no ypaBHeHusM (7) H (8) (no cpaBHeH? 
c ypaBHeHyamui 
KPeMHUA (Mable NePHOAbI VHACHTHYHOCTH Q). 
: Me cigs THI Nal 


OCTOPOXAHOCTh BCJIeACTBUe 3HAUYHTeJIbHOrO YCHJICHHA Y HAX MOHHOM COCcTaBJIATOMLE 
‘XMMMYeCKOH cBH3H. ([lostomy HWxKHAA YacTb TaOu. | oTAeteHa uepToH.) HM Be 


*Ke pacueT. Ha OCHOBaHHH ypaBHeHHii (4) —(9) uc TemMH xe CaMbIMu Kosh 
“ItMe€HTaMH HE BéleveT 3a COOOH OUeHb CepbesHbIX PaCXOXKTeHuH SKCMepHMeHTad 


« 


(5) uw (6) u AE 9kcnepHMeHTAaJIbHb.M) BbISBAHbI BbICOKOM TBepAOCTbIO aJIMa3a H KapCH 


“HBIX Ho paCdeTHBIX. JaHHBIx. Co  Bceif OYeBHAHOCTHIO ONpaBAbIBaIOTCA | 


06a cibopmysimpoBanHble Bblie mpuuiuna. B uacruocru, AE gua ZnSe GSonpue 
yem ya: CdS, u AE yaa ZnTe Gombume, vem yaa CdSe. 

Baxkuo, 4TO B Culyyae asliMa3a HM KapOuya Kpemnua pacuer AE uepes sy 
‘aeT XOpoulMe pesyIbTaTbl, TOra Kak pacueT uepes © —pesKO 3aHMKeHHb 
BCJIECTBHE OUeHb OOJIbLIOH MeXaHWYeCKOH MpOuHOCTH 3THX BellecTB. Taku 
oOpasomM, koppensina Mexkyy AE nw MexaHwueckoii MpOuHOCTBIO OKa3bIBaeTC 
B J\aHHOM cCJlyyae sry4ile, uemM Mexyy AE un 9sxHepreruueckoi mpouHocts 


‘pellleTkKu. 
@u3nko-xuMMueCKHi HHCTHTYT Tlocrymusto 
um. JI. $1. Kapnosa 18 VI 1958 
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PHSHYECKAA XHMHA 


A. A. TATEP, M. B. WHJIMMOTKHHA u A. HW. CYBOPOBA 
BJIMAHHE OTDKHPA HA MJIOTHOCTB YNAKOBKH MOJIMCTHPOJIA 
(IT[pedcmaeaeno akademuxom B. A. Kapeunsim 7 VIII 1958) 


CBolicTBa MOMMepHbIX MaTepHanos (MexaHMuecKne cpolicTBa, ra3solmpouH- 
Ja€MOCTh HT. 1.) OMpeeMAIOTCH CTEMeHbIO NMOTHOCTH yaKOBKH HX MaKpoOMoule- 
kyJl, KOTOPad 3aBUCHT OT CTeleHH pa3BeTBACHHOCTH HM peryJIApHOCTH werelt, 
sTeMeHH HX XeCTKOCTH, MOJIeKyJIAPHOrO Beca NOMMepa u ero du3su4ecKorO 
ocToAHHA. B page paOor Obi0 NoKasaHO, UTO MHHeliHbIe THOKHe Wenu NowH- 
Mepa, HAXOJAMLEPOCA B BbICOKO3/ACTHYCCKOM COCTOAHMH, B CHJIY MOBUYKHOCTH 
3BEHbeB YMaKOBbIBaIOTCA IVIOTHO (1). Prixsaa ynakoBKa HaOwlOqaeTca OObIMHO 
y HeKOTOpbIX CTeKMOOOpasHbIxX MomuMepoB (1,7). HenmorHocTbh MIM PbIXJIOCTb 
yMakOBKM HMeeT XapaKTep yJIbTpaMUKPONOP, TO eCTb MOP MOWIeKYMAPHbIX pa3- 
MepOB, H MOITOMY TaKHe MOJIHMepbI NO CBOeEMY MOBeACHHIO JOJIKHbI HANOMHHATb 
IObIUHbIe MAKPONMOPHCTHIe TBEPbIe COPGeHTHI THMAa OYEH TOHKOMOPHCTHIX yrviell 
4 cuuiMKarenen (*). Taka aHanorua oKa3alacb mpaBomMepHolt, H HaMH OBO 
1OKa3aHO, YTO MpH copOlWMH MapoB %*uAKOCTeH, MHeEPTHbIX NO OTHOLICHHIO 
< JIAHHOMY TIOJIMMepy, BO3MOXKHO KOMYeCTBEHHOe OMpesemeHue yesbHOH m0- 
3€PXHOCTH H OObeMa Nop noculeqHero (*). 13 Bua n30TepMbI COpOUMH MeTaHOva Ha 
IOMMCTUPONe, a TaK2xKe 3 BbIMOMHEHHBIX pacueToB cuJlekyeT, UTO cTeKNOOOpa3- 
4bIM BbICOKOMOJIeKYJAPHbIM MOMMCTHPO ABJACTCH OUCHb TOHKOMOPHCTHIM Cop- 
JeHTOM. 
 OueBugHO, PbIXJIOCTh yMaKOBKH CTeKJOOOPAasHbIX MOMMMepOB uMeeT Pevia- 
ACAILMOHHbIM XapakTep, OOYCOBJICHHbIM TeM, YTO IPH OXJaxKeHHH HWKe TeM- 
JepaTypbl 3acTeKOBaHNA BpeMA PeaKCallHH CHJIbHO BOspacTaeT, M WenH 3a 
3peMA OXJIaxKeCHUA He yCieBaloT IPHHAT PaBHOBeCHOrO JIA WAaHHOH Temnepa- 
rypbI nosoxwenus. PenaKkcalMoHHblii XapakTep PbIXJIOCTH yMakOBKH MpOAB- 
AMACTCH B €€ 3ABHCHMOCTH OT BeJHUMHbI MOJIeKYIAPHOrO Beca NOJIMMepa: HH3- 
KOMOJICKYAPHbIC MOMMCTHPOMbI H MOJIMMeTHJIMeTaKpMJaTbI yaKOBaHbl MIOT- 
HO, a C YBeJIMYCHHeM MOJeKYASPHOFO BeCa PbIXJIOCTh YUaKOBKH BO3pacTaeT 
(*). PenakcalMonnplii xapakTep pbIxXJIOCTH YMaKOBKH BbICOKOMCVIeK JAP HbIX 
2TeKON CeMyeT Tak2%Ke U3 HCCMeLOBaHHM 3aBHCHMOCTH BeHUMHbI OObeMa NOMH- 
sTuposia oT Temnepatyppi (°, °). [lyrem MeqmeHHoro HarpeBaHusa M OXx/axKNeHHA 
‘omKur) momuctupoma Cnencep u Botiep (°) ompexeinM paBHoBecHble 3HayeHHA 
\6beMa NOMMCTHPONa Mp pasHbIxX TeMMepaTypax HM NOKasa/IN, YTO B WMPOKOM 
quana3oue Temnepatyp (or +20 no +140°) oObem mouMcTHpowa ABUIAeTCA JM- 
geiinoii byHKuuel Temnepatypbl, u meperHOa Ha KpuBowV = f(T) He HaOmo- 
qaetca. Bpema, HeoOxoyumoe WA no yueHHA PaBHOBeCHbIX OObeMOB, TeM O0- 
mee, uem HuxKe Temmepatypa. IIpu 60° ono coctaBaser 17 yac. 

V3 negapuo ony6uKosanHolt paorht B. A. Kapruna u IO. C. Jlunatosa 
(7) cnenyer, 4TO OOpaslibl NOJIMMeTHAMeTAaKPHATAa, OXJa7KCHHDIC 6IcTpo (3a- 
kaka) CopO6upyioT Mapbl MeTHOBOrO Supa H30MaC/IAHOH KUCAOTEI Wena 
BAHHbIit MOHOMeP) H BOJbI B OOMbIIEM KONHYCCTBE, YEM OTOAGKCHHbIC OOPasitpl, 
rO eCTb nocseqHue Ooee MOTHO yakOBaHbl, YM I€PBbIe. 

— Hamu uccneqoBasocb BIMAHHe QIMTeIbHOTO OTKHTa Ha CopOIHOHHyt0 co- 
FOOHOCTA nomucTupoma. OTKUT MPOBOAMJICA MYTEM OXCHb MEJWICHHOTO, THOCTETICH: 
Horo KpyrocyrouHorO OXxJIaxKTeHHsA oopasia MOMCTHpOa, ee chin 
Harperoro fo +140°. Onpir mpoBoguscaA B BOSAYLIHOM felipe aye 
HOM pele H KOHTAKTHbIM TePMOMCTPOM. B o6macTu TeMlepaTyp oO on 


f 


95° CKOpOCTh OX/IaxKAeHHA B CpeqHeM 6pita 0,5 rpaf/4yac, B OOnacTH Oo | 
Hu3Kux Temuepatyp 0,1 rpaf/yac. Tak, HampHMep, MpH Temllepatype 55t 
65° oOpa3ell BbIeprxKUBaJICA B TeYCHHe 152 uac., UTO B HECKOJIbKO pa3 IpeBy 
\aeT BpeMsa, HeoOxogumoe m0 bovepy 4 Criencepy Ait NOCTHKCHHA PaBHOH 
cua B JaHHoli oOactu Temnepatyp. Takum o6pa30M, TeMI OXJlaxKeHHA OH 
3HaUHTeIbHO Oosee MeJJICHHbIM, YEM BO BCeX MpebiLyUAX padotax. B oOm 
CNOXKHOCTH OXJaxkeHne oT +140 Ao -+-20° mpooukKalOCb OJMH MeCALL. 
JinutTesbHoe BpeMA BbIJep>xKHBaH! 
MONMCTHPOsa MPH CPaBHUTe/bHO BBIC) 
KHX TeMMepaTypax (BblIle 100°) mor | 
BbI3BaTb paspylleHHe OOPasiloB. Hleitcy 
BHTCJIbHO, MOJICKYJIAPHbIM BEC OTOXK Kelp 
HbIX OOpPa3IlOB, ONpeAesIeHHbIM BUCKOS| 
MeTPHUeCKH, H3MCHHJICA MPHMePHO B 4 
TpIpe pasa (ot 456000 yo 110000). Ta 
KaK IWIOTHOCTh yMaKOBKH MOMCTUPO) 
B CHJIbHOM CTeMeHH 3aBHCHT OT Belli 
UHHbI ero MOJIeKYJIAPHOrO Beca (*), 7 
HeMOCpeCTBeHHOe CPpaBHeHHe OTOAKeE} 
Horo OOpa3ila C HCXOJHbIM OblIO ObI Ht 
Puc. 1. Usorepmpt cop6unn meTaHovla Ha I10- IpaBHJIbHbIM. Tlostomy ais HCCJe LOB 
muctupome. /— HeoToxwKxKeHHbIi oOpasell, | 
2 — oromKenubtit oOpasen HHA ObLIM B3ATbI OOPa3zell OTOXK2KCHHOT 
NOMMCTHpOa H dppakWHA HeOTOMK KEE 
HOrO NOMMCTHPOa OM3KOFO MOJeKYyJAPHOrO Beca. Ha OSoux OOpa3ziax u3y4: 
Jlacb COpOWHA MapOB MeTHJIOBOrO CMHPTa, TO eCTb HHEPTHOFO MO OTHOILNeHH 
K mlomucTHpouly BeujecTBa. M13 puc. | cieqyer, uro u30TepMa COPOMMH MeTaHOs 
Ha HeOTOXK2KEHHOM OOpasile HMeeT BHA, KOTOppIii no KaccupuKanun A.B. Kuck 

NleBa XapakTepeH JIA OMHOPOJHO TOHKO- 
8 Ta6Oauna 1 

MOpHcTEIx copdOextoB (8). Ms3orepma 
copounH WIA OTOXKXCHHOLO oOpa3ila Ha- Y yebHad NOBEPXHOCTb H 06b2M TOp OTO 
NOMMHaeT H3OTeEPMbl CopOuHH HenopH- “SHNCTO Ht ESOnc ea oopasiia aay 

cTbIX copOeHToB (*). B Ta6a. 1 mpuBe- : 

JeHbI 3HAYeCHHA YebHOH MOBepXHOCTH, Tosumep 
BBIUHCJICHHbIe MO MeToAy BOT, u 3Haue- phan 
HHA OObeMa MOP, OMpPeeeHHbIe 10 Me- 


tony M. M. JlyOunuua u JI. B. Pagyui- Heorox- | 133000 30,0 0,015. 


MMOD 2 x 


0 02 04 06 Og f 


yy 
Y, 


Mon. Bec | Syq, Mir |Wo, cm): 


KeBuya (°). M3 tTa6aHbl cmelyer, uTO 2KCHHBIM | 
MPH OY€Hb JVIHTebHOM OT*KUTe MpoHc- eS ey 14,0 -\40.0. 


XOJHT CYUeCTBeEHHOe YIMJIOTHeEHHe MO- 

ekys, TO XapakTepH3yerca yMeHbUIeHHeM OObeMa NOP HU yAeNbHOM MOBepx 
HocTH B 2 pasa. [lockombKy Aa ucceqOBaHUA OBI MPpHMeHEHI Napbl HHEPTHOr 
pacTBOpHTeA HM CTPyKTypa OOpa3loB Npu copOuNH MpakTHyecKH He U3MeHs 
JlaCb, IIpHBeAeHHbIM Pe3yIbTaT ABAeTCA MOKa3aTeMbCTBOM peaKCallMOHHOr 
XapakTepa PbIXJIOCTH YMNAKOBKH BbICOKOMOeKYJIAPHOrO NOWMCTHpOma. 


Ypanbekuit rocyqapceTBenHplil yHuBepcuTer Toctynuso 
uM. A. M. Topbkoro 6 VIII 1958 
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PHSHIECKAA XHMHA 


K. B. TONUHEBA u B. B. POMAHOBCKUL 


OTIPEWEJIEHHE AJICOPBITMOHHbIX KOIPPUWMEHTOB IPUPA, 
BOJ\bI WH STHJIEHA KHHETHYECKHM METOJOM 


(ITpedcmaeaneno axademuxom A. H. @pymcunoim 28 VIII 1958) 


i 
- 


HanOoulee BaxkHOl XapakTepucTuKoli m060ro0 reTepOreHHo-KaTaJIHTHYeCKOrO 
(pollecca ABJIACTCA KOHCTAHTa CKOPOCTH, KOTOPaA BMOJIHe OAHO3HAYHO ONpere- 
‘AeT 9PPEKTHBHOCTH paooTHl KaTaMUTMYeCKOli ycraHoBKH. B Tex clyuaax, Kora 
‘aTaIMTHUeCKaA PeakUMA MPOTeKaeT B KHHETHYCCKOM OONACTH, KOHCTaHTa CKO- 
)OCTH H OlpeseAeMasa No ee TemnepatypHoli 3aBucuMmocTH 29HepruA aKTHBAluu 
(BJIAIOTCA HemocpesCTBeHHO Mepoi aKTHBHOCTH KaTaJIM3aTopa. Orciowa ACHO, 
‘akoe OoubIloe 3HayeHHe MpuoOperaer 3aaya OmpeeeHuA KOHCTaHT CKOpocTH. 
_ Jina peakiun, mporekaiourelt B KMHeETHYeCKOM OO/aCTH, B OObUIMHCTBe CuIy- 
(aeB HeMOCpeACTBCHHOE ONpeeseHHe UCTHHHOM KOHCTAHTbI CKOpOCTH HeBO3- 
10X%KHO, Tak Kak CYULeCTBYIONLM B HacTOAUee BPeMA MeTOA uCCeqOBaHUsA re- 
e@pOreHHbIX KaTaMTMYeCKUX PeakUHMi, BOWEL B HayKy Mocne pabor JIsur- 
nopa u [[IBpaOa, no3sBousaeT B JyuUIeM CAyuae HaliTH MO 9KCMePpHMeHTAa/IbHbIM 
(aHHbIM JIMUIb Ka>KYULylOCA KOHCTaHTY CKOpOCTH M 9HeprHulo akTHBalluHn. Ka- 
KYU,aACA KOHCTaHTa CKOPOCTH BCerfa MpONOpUNOHa/IbHa HCTHHHOM KOHCTAaHTe 
KOPOCTH MOBepXHOCTHOH KaTa/IMTHYeCKOH peaKUMH, OHAKO OHA BKJIO“aeT 
} ceOA elle PAX NapamerTpoB KaTaNuTHYeCKOrO Mpouecca. TakHMu MapamMeTpamMu 
ObIUHO ABIAIOTCH aCOpOUMOHHbIe KOXPPHUveHTHI, T. €. KOHCTAHTbI acopo- 
IMOHHOFO paBHOBeCHA, YCTaHaBJINBaloulerocA MexKAy TrasoBol (aso Hu aKTHB- 
(OH MOBeEPXHOCThIO KaTasH3aTopa. Hamuune TakOrO PaBHOBeCHA, KaK MpaBuuJoO, 
cera mocTysMpyeTca B KHHeETHYCCKOM MeTose, H KarKyillaiCA KOHCTAaHTa CKO- 
OCTH, OMpesetneMad Mpu MOMOULM TOO HIM HHOrO KMHETHYeCKOrO ypaBHeHHA, 
 OOueM Cuy4ae BKMOUaeT B CeOA aCOpOMMOHHbIe KOIXPpuMeHTLI BCeX KOMIIO- 
lCHTOB Ta30BO (pa3sbl — MCXOJHbIX BelkeCTB H MpOAYKTOB peakHH. 
CyulecTBy!0T [Ba IPHHWMMNaIbHO OTJIMYHbIX MeTOMa ompeelenHAa ajcop6- 
HOHHbIX KOXpPpuNeHTOB — KHHeTHYeCKHA HM alcopOuMOHHbilt. Muorouncsen- 
ble JKCNEPHMEHTabHbIe (PaKTbI CBUAeTeMLCTBYIOT, ONHAKO, O TOM, 4TO alcopo- 
MOHHbIe H KaTa/INTHYeCKHe yUaCTKH MOBEPXHOCTH KaTaIM3aTOpPa CyMLeCCTBEHHO 
TauualoTca mo CBOHM cBolictBam. IlosTomy acopOmMouHble KoxppuuueHTH, 
alileHHble 4UHCTO aCOpOMHOHHbIM MeTOJOM, BooOure roBopas, HeMmpuroqHbl WA 
acueta HCTHHHOM KOHCTaHTbI CKOPOCTH, HM JIMUIb KHHETHYeCCKHH MeTON JaeT 
[MHCTBCHHO MpaBHJIbHbIM MyTb onpeleseCHuA ajLCOpOLMOHHbIX Kost pulueHnros. 
Kuneruyeckuli MeTO, OCHOBaH Ha H3Y4eEHHH TOPMOS3ALLero ACHCTBHA MpORyK- 
OB peakiHu (HIM MOCTOPOHHHAX BeulecTB). KuHeTHuecKke ypaBHeHHA T03BO- 
AIOT 110 HaOJIOJaeMOMY 2KCMePHMeHTAabHO YMCHbIICHHIO KOHCTAHTDI Bee 
CaKIIMM IPH MpOBeeHHM ee C Pa3/JIHUHbIMM Pa3BeAeCHHAMH BbIMHCJINTb aACOpo- 
HOHHbIe KOIXppuunenTel. IIpaBaa, WO nocsekHero BPeCMCHH aceacge se Me- 
LOM OMPeNeIAJIHCb JIMUIb aJ\cOpOWMOHHbIe KOS(PPHILHeHTHI ie rs peakilHn. 
MIlb B mocmeqHHe TOMbl PAOM aMePpHKaHCKHX ABTOPOB (*~*) Obit pasBuT H 
CnellIHO MpHMeHeH AuppepeHUMaIbHbIM KHHeTHYCCKHH MeTOL, aaa oe ies 
oAeT OMpeeATh alCOpOUMOHHbIe KOIPPHUHeHTbI HM CxO ie ahs 
[O9TOMY B HacTOMUee BPCEMA, KAK HaM KarkKeTCs, HMeeTCA MPHHIUMNHaIb en 


MOYKHOCTb MOJIHOrO pacueTa UCTHHHbIX KOHCTaHT CKOPOCTH KaTaJIHTHec 


peakuuit. : | 
B nactosueli pa6ore HaMH ObiJI HCMOsb30BaH KMHETHYeCKHH MeTO OMp| 


4 
JIeHMA aCopOUMORHBIX Koadpuuventos A. B. Ppocta (4). Jaa peakuun, 
TeKalouleH B MOTOKe MO cxeMe 


Ay— veA2 + Vg g [teases wA; 
YM ObIIO Mpeso%KeHO ypaBHeHHue 


1 
Uy In ay =a + Buoy, 


re VUy— CKOpOoCcTb NOaun MCXOJHOrO BeLIeCTBAa B PpeaKTOP B MOJIIX B ey 
ly BpeMeHH Ha eJMHHUY BeCa KaTaJIM3aTopa, Y—CTeleHb MIpeBpalleHHs,; | 
8 — KOHCTaHTHI, He 3aBMCAW[He OT CKOPOCTH NOWayW HW CTeMeHH IMIpeBpallenysi 


1 
B KoopyMnatax VU, In {77 ypaBHeHve (1) qaeT MpAMyto, OTCeKalol 


OT OCH OP]HHaT OTPe€30K, paBHBIit ee, IB pa3BepHYTOM BHJje KOHCTaAHTa & HW 
BU] 
kB, Sebi 


9 eas 


> 


: 
14+8(1+ 6/v,) +2+ > o; 
2 


rye k — KOHCTaHTa CKOPOCTH MOBeEpXHOCTHOM peakUMH, Bo — KOHILEHTPallMaA aKT! 
HbIX ILCHTPOB Ha MOBepXHOCTH KataM3aTopa B MOuIAX Ha | cm?; S,— yye} 
Haw MOBepXHOCTb KaTasiM3aTopa; 6, — aCOpOWMOHHbIM KoOs(PHIHeHT HCXOAHF 
BellleCTBa; 6 — pa3BefeHHe, T. €. OTHOWeHHE UYHCJIa MOJIeH MpOAyKTa peak 
WJIM MOCTOPOHHErO BeLLeCTBa K YHCJIY MOJIeH HCXOAHOFO BelleCcTBa B CMeCH, 
WaBaemMow B peakTop; 6; — aycopOWMOHHbIi KospPHUMeHT NpoOAyKTa peakr 
WJIM MOCTOPOHHerO BellleCTBa; M—MPHpOcT YHCIa MOJIeH Ha MOJIb HCXOWH 
BeLeCTBA B pe3yJIbTaTe peakIlHH. | 

Besmunny |/a MoOKHO MpecTaBHTb KaK JIMHeHHYIO (PYHKUMIO pasBeeHHsA 


4 1 
(asi aaa 
rye 
{+6,./v. 
Dyasieee pales 
kB Sebi 


B xoopyunatax 1/a, 6 HakKnoH mpamonH jaeT Dj. | 

Ecau K ucxoJHOMy BellecTBy MpHOaBeH TOJbKO HHepTHbIit pas6aBuTes 
NpaKTHYeCKH He afCopOnpyioliHiicaA Ha AKTHBHbIX WeHTpax (T. e. ero aycop6u 
OHHbIM KOS(PPHIMeEHT MO?KHO MOJIOXKUT PaBHBIM HYJO), TO BbIpaxkenne (4) nf 
BpaTHTcaA B 


1 
Dy re RBySxbi ; 
M3 spipaxkenuit (4) u (5) merko HaxoquM 
Die 0, 
b; = Vipers faire 5 ( 


TakuM O6pa3oM, JIA OnpeqeseHua aycop6uMoHHoro KOS(*PPHUHEHTAa BeLLeC 
Ba, KOTOPpoe€ TOPMO3HT KaTaJIMTHYeCKy!O peakUMIO, HeOOXOAHMO mMpoBecTH J 
CepHH ONBITOB: Oj[HY C pa3BeJeHHeM TEM BellleCTBOM, a{COpOUHOHHBIt Koad 
IMCHT KOTOPOrO ONpefediseTCA, APyrylo C pasBeeHHeM HHeEpTHbIM pasOaBuTese 
ITH Be CepHu jlaloT cooTBeTcTBeHHO D; u Dp. 

B uactrosime pa6ore Oplio ucceqoBanO TOpMossitee BIMAHHeE 106aB 
xpupa, BObl H STHIeHA Ha CKOPOCTbh eruspaTalun 3THIOBOrO cnupta H 
OKHChIO aJOMHHHA C IeJIbIO ONpeWeIeHHA aCOPOUMOHHbIX KOS@PHIMeHTOB 9T 
BeijecTB. B KayectBe uHepTHOrO pa36aBHTeIA Obi IPHMeHeH aproH. 
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Onpenenenne acop6mMonHElx KOSPPHUMEHTOB BOAbl H 3STHJIeHa, MOMHMO 
YHCTO TEOPeTHYeCKOrO HHTepeca, B HACTOAULee BPEMA ABJACTCA BECbMa AKTYAJIb- 
HOH 3ajauelt C TOUKH 3peHHA TOrO GoAbUOrO 3HaYeHHA, KOTOPoe mpnoOperaer 
celiac OOpaTHad peakilua — ru patalua sTHNeHa U3 TIPHPOMHEIX HU HepTAHBIX 
rasoB. XOTA B JIMTepaType HMeIOTCA JaHHble OTHOCHTeEbHO aCOpOWNOHHBIX 
KOSPPUMNEHTOB BOJbI w aTHIeHa (°~8), OHakO, KaK HAM KaxKeTCA, UX UHCJICHHbIe 
BeJIMYMHbI, HalieHHble B 9TUX paOOTAaX, CHJIbHO 3aBbILNCHbI H HY2KLaloTcCa B 
ucnipaBleHHH. a4 

Hamu Obi ompeyzenenbt aqcopOmnoHHble KOapPPHUMeEHTHI BOLI u supa pH 
250° 4 BOsbI HM STUIeHa pH 430°. IIpu 250° cnupt pasnaraeres TObKO Ha 3=pUup 


\ , 


10 20 30 40 
o — 
Puc. 1. 3aspucumocts 1/a% or 8 npx 250° Puc. 2, Sapucumoctb J/a oT 8 mpu 
(macwiTa6 Ja aprona no ocu a6cuucc 430°, 1—soma, 2—-aTHseH, 3—aprou 
YMeHbIWeH B 2 pasa). 1—Boga, 2—scpup, 
3—aprou 


M BOY Cy: IpH MOBbIMeHHH TeMMepaTypbl PeakIUMA OCJIOXKHACTCA JlaJIbHeHILeH 
Meruypataiuen spupa fo sTHeHa, a Mp MOHWXKeHHH yMeHbIUIaeTCA CTeNeHb 
NIpeBpaulleHHA, YTO MPHBOMWT K CHH2KeHHIO TOUHOCTH MPHMeHAeMOrO KHHETHUE- 
ckoro ypaBHenus. [Ipu 430° cnupt meruapatTupyerca 20 3THeHAa H BOI; CONep- 
wane supa B KaTaH3aTe BeCbMa He3HayHTeIbHO (MpeBpaleHHe cnupTa B 
a*pup pH 9THX ycOBUAX He Gosmee 3—5% (1°)). 

Bee OnbiTbl MpoBOAMINCb Mp aTMoc*epHOM aBMeHHH Ha OOBIMHOH Jadopa- 
TOPHOH ycTaHOBKe MpoTOUHOrO THMa C aBTOMATHYeCKOH Mofayelt HCXOJHbIX Be- 
mecTs. Tasoo6pa3Hble BeulecTBa (9THJICH, aproH) Mepey MOcTyNJeHHeM B ycTa- 
HOBKY CMeWuavIbHO TULaTeIbHO OCYyUaHucb. BoHo-cmMpToBble CMecH TOTOBH- 
JMCb H3 PeKTHPHUMPOBaHHOrTO CNUPTa TOUHbIM OTBELIHBaHHeM Ha aHaJiMTU4e- 
CKHX BeCax; 2PHPHO-CNUPTOBbiIe CMeCH TOTOBHJIHCb H3 aOCOJIOTHbIX CNHpTa H 
opupa aHaIOrH4uHbIM oOO6pa30M. AHaJIH3 WHAKOTO KaTaM3aTa MPOBOAMICA MO 
MeTOJHKe, JaHHol B padore (1"). CremeHb NpeBpalleHHA OMpefemsacb Kak OT- 
HOWeHHe 4HCa MOuelH MpopearupoBaBliero cCMupTa K UMCAy MOJeH ciMpTa, 
BBeJeHHOrO B peaKTOp. 


Ta6uuna 1 


51,0 Pa OCH, 

apa B °C Dy,0 Doh DoH, Day ae Saeed Les 
14.108 90 22 | 

200 12,7-108 3,4-103 — 0,14. : d } | a 

430 0,54-105 — 0,31-10° 0,17-4105 2,00 — 0,83 


Hamu 6pi10 mpoBeseHo Be CepHH OMbITOB: C pasBeleHHeM BOOM, SUpOM es 
aproHom mpu 250° uw c pa3BekeHHeM BOJOH, STHJICHOM HM aprOHOM IPH 430°. 
Bo spcex ciyyaax BemuunHa B UMeeT MOCTOAHHOC 3HAaCHHe, NIpHOJM3HTeCIbHO 
paBHoe eJHHHLWe (B npewelax oumM60Kk onbita), 4TO Cane ee O COxpa- 
HeHHH KHHeTUKH B H30paHHOM HHTepBale PasBeeHHH. Ilo skcnepHMeHTaJIbHO 
HalieHHbIM 3HAUeCHHAM a MOCTpOeHbI PpaPpuKH 3aBUCHMOCTH l/a of pasBeeHua 
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3 (puc. 1 nu 2). Tlo Hakony rpadukoB BbIMMCeHbI 3HAaveHHA Dy,0, Doo, Dar 
(250°) u Dy,o, De, Dar (430°), a0 HuM 110 opmyvie (6) HalifeHbI 4YHCJICHHBIE 
3HaueHHA aCOpOUMOHHEIx Kosppuuventos. B ra6a. 1 mpeAcTaBJleHbl BeMUMHbI 
HaliCHHbIX ACOPOMMOHHBIX KOS PHIMeHTOB. 

Kak BHAHO u3 9TOM TaOMHUbI, BeMYMHa acopOuMOHHOrO KoOsppulneuta 
BogbI mpu 250° Gonee vem B 4 pa3a MpeBbIlaeT BEMUMHY aCOpOWMOHHOLO Kosp- 
(puttmenta abupa u mpu 430° Gouee 4em B 2 pasa BeMYHHY acopOWMoHHOrO Ko3p- 
(bullWeHTa 2THMeHA, YTO CBUAeTeIbCTBYeT O OoMee CHJIbHOM TOPMO3ALLLEM TeHctT- 
BUM BOAbI pH JerukpaTauuu ciupta, vem spupa H STHMeHA. OTOT pesyJIbTaT 
oTaMuaerca OT aHHbIX, Momy4eHHbIX B padoTe (°), rae HaieHo, UTO acOpOWMoH- 
HbIe KOIPPULHeHThI BOAbI H STHJICHA HMEIOT MPHOMM3HTeEbHO OAMHAKOBDHIC 3Ha- 
yenud. Mbt momaraeM, uTO 3Hay¥eHHe acop6uHoHHOrO KosppulneHTa ITMNEHA 
ABJIACTCA 3ABbILLCHHbIM BCJIEACTBHe HEMOCTATOUHO TULATeJIbHOM OCYIIKH 3THJIeHA, 
NpHMeHABINerocaA B ITOH padoTe. 


MockoscKHH rocyRapcTBeHHbIM YyHHBepCHTeT Tloctynus10 
um. M. B. JIomonocopa 27 VIII 1958 
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PHSHIECKAA XHMHA 
B. H. LBETKOBA, A. I. @HPCOB u H. M. UHPKOB 


OMPEMEJIEHHE ACTHHHbIX KOHCTAHT CKOPOCTEM 
fiPH PACNIAQE AJIM®ATHYECKHX CHMPTOB 


(ITpedcmasaeno axademuxom B. H. Koudpamveeoim 14 VIII 1958) 


KatautTuyeckoe jlelicrBue KHCIOT, CormacHo Han6osee IIPHHATOMY mmpen- 
fABJICHHIO, MOMTBEPKCHHOMY PAKOM 9KCIePHMeHTaIbHbIX JaHHbIX, OOYCJIOB- 
CHO CIOCOSHOCTbIO KHCJIOT OTaBaTb MPOTOHbI pearupytOlulHM MOvleKYysaM C OOpa- 
BAHHEM PCAKILHOHHOCNOCOOHBIX HOHOB, CKOPOCTb MpeBpallleHHA KOTOPbIX HI 
IpeesAeT CKOPOCTb peakwHH (', ?). Takum o6pa3om, B KHCJIOTHO-KaTasuTHue- 
<HX MpeBpalleHHAX TlaBHbIMM (PakTOpPaMH, BJIMAIOULMMM Ha Oblcrpory mpore- 
AHHA PCaKIHH, ABJIAIOTCA OCHOBHOCTb MOJIeKYyJI peareHTa, 3afaioulad KOHILeHT- 
AULHIO MPOTOHH30BaHHEIX (POpM, WH PeaKIMOHHaA cnocoOHocTbh MocweqHux. M3y- 
SHHe 3THX (aKTOPOB COCTAaBJIAeT OAHY H3 OCHOBHBIX 3aad TEOPHH KUCOTHOrFO 
aTasIH3a. 

OTHOCHTe/IbHO IIpocTo 3Ta 3akaua peillaeTcA B Cy4Yae CpaBHUTeIbHO CIOXK- 
bIX MOJIEKY.I, KOra NPHMeHeHHe CMEKTPOCKONHYeECKHX MeTOOB MO3BO/AeT He- 
OCPeJCTBCHHO MOKA3aTb OOPa30BaHHe MPOTOHH30BaHHbIX (POpM peareHTa B KHC- 
bIX cpeqax. Tak, Mpv cmeKTpocKONHYeCKOM H3VYeHHH peakIMi ekapOounu- 
OBaHHA OeCH30HJIMYpaBbHHOH KuCAOTHI (?) yaOCb OMpeseMTb KOHIWEHTPallHio 
POTOHH30BaHHbIX MOJI€KYJI PpeareHTa HM HaHTH TaKHM OOpa30M 3HaNCHHA KOH- 
TaHT OCHOBHOCTH HCXOJHbIX BelleCTB HM KOHCTAHTbI CKOPOCTH 3JICEMeHTaPHOrO 
KTAa. 

Jina pla OWeHb BaxKHbIX peaKUWH, TakKHX Kak THApaTallus, THApoOx1opu- 
OBaHHe, NOJMMePH3alHA HH3UINX OePHHOB, WernApaTalluA CMHPTOB, JO CHXx 
Op He OblIO MOKa3aHO MpAMBIMH MeTOJaMu OOpa3s0BaHHe HCOHOB. OHaKO Xa- 
AKTeP 3ABHCHMOCTH CKOPOCTH 3THX MpPOMeCCOB OT KHCJIOTHOCTH Cpefbl yKa3bl- 
aeT, UTO 3TH PeaKILMH TakiKe MPOTeKaIOT C y4aCTHEM MPOTOHH30BaHHbIX MOCK YI 
earenta (‘) (HampuMep, HOHOB aJIKOKCOHMA pH AeruAparalun cnupTos). 

Bce yKa3aHHble BbIle MpOleccbl H3y4a/IMCb B BOMHDIX Cpeyax, NOITOMY KOH- 
CHTpallua pearupylouluX YaCTHIL OCTaBalaCb HeH3BeCTHOM HW H3 9KCIePHMeH- 
AJIbHbIX JAHHbIX MOIPJIH ObITh HaiieHbl TOJIbKO 9PpeKTHBHbIe KOHCTAHTbI CKO- 
OCTH, BKOUaIOWHe, HapaAyy C HCTHHHOM KOHCraHTOH CKOPOCTH JIMMUTHPyt0- 
lerO aKTa, TepMOAMHAaMUYecKylO BeIMYHHY — KOHCTAaHTy OCHOBHOCTH HCXOz- 
oro peareuta (*). 

HaOsmoqapimasca peskad pasHuila B CKOpOcTH AeruApaTalMn psa CMMPTOB, 
YCBHAHO, MOET ObITb OSYCOBJIEHA He TOJIbKO Pa3sJIMYHOH CKOpOCTbIO paciana 
OOTBETCTBYIOULHX HOHOB aJIKOKCOHHA, HO TakxKe MH Pa3/IMNHOH KOHMeHTpPalcH 
rux uoHos. Hanpumep, B MpucyTcTBHM (ocopHOK KHCJOTHI pH OAMHAKOBOH 
UCOTHOCTH Cpelbl, TeMMepaType H MaBJIeHHH CKOPOCTb Pa3OKeCHHA TPeTHY- 
oro 6yTHOBOrO CHUpTa MpeBblilaeT CKOPOCTb Pa3/lOxKeHHA H3OMNPOMUOBOTO 
MupTa mpHO1M3uTeIbHO B 500 pas (’). 

Peskoe pa3M4uMe B CKOpOcTAX MerHApaTalHn CINMPTOB HaOsloasocb 
PH HCMOb30BaHHU TeTepOreHHbIX KaTa/H3aTOPOB, TaKHX KaK Cas;(PQ,)o, 
1,03 u T. 1. (%, 7), KOTOpble TaKxKe, M0-BHAHMOMY, ABIAIOTCA KaTaJIM3aTOpaMn 


MCJIOTHOrO THM. 6 
HenocratKom paOoT, MOCBALCHHDIX H3YYCHHIO PeaKIMOHHOCIOCOOHOCTH 


eo 


IUPTOB, OblsIO TO, UTO B HUX CpaBHeHHe CKOPOCTeH PeakIMH MPOBOAMOCE TPH 
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pasIMUHOl KOHIeHTpalun pearMpyloulMx wacTHtl. C welbio yCTpaHeHHA 3TOTO 
HelocTaTka HaMH B KavecTBe OObEKTOB MCCIeCHOBaHHA OblIM BbIOpaHbl PacTBOpbI 
HCI B 6esBOMHbIX CIMPTaX, B KOTOPHIX MPOTOHH3YIOTCA, ECTECTBCHHO, TOJBKO 
MOJICKYJIbI_ CIMMpTa. 

TIpu qocrarouvHo OombUINX pasBeeHHAX MOJICKY Jbl HCl nouru nalleto uc- 
counuposanbt (1°, 11) u, cleqoBaTeIbHO, KOHWeHTpallHA HOHOB aJIKOKCOHHA Oy er 
IIpaKTHUeCKH PaBHa CTEXHOMETPHUCCKOH KOHILCHTPallMH KHCJIOTEI. IIpu 9Tom, 
KAK HOKa3bIBaeT OMIT, B H3YYCHHIX YCJIOBHAX MIpH AerHApaTalluu CMUPTOB B Ka-~ 
ueCTBe KOHCUHbIX MPpOAYKTOB OOpasylOTCA TOKO TasOWAAalKMVIbI. 

Ilporekaiouve B M3YYeCHHbIX CHCTeMax peakILMH MOFYyT ObITb ONMCaHbI cue- 
jyrouleH CXeMOH: 


ROH + HCl = ROH}CI- 2 ROH{ + Ci- (1) 
(B pa30aBJIeHHbIX PacTBOpax PaBHOBecHe CIBUHYTO BIIpaBo); 
hy 
ROH; ——> R* + H,0 (megutentio); (2) 
Rt + Cl- > RCI (6n1crpo); (3) 
he 
ROH; + Cl-——> RCI + H,0. (4) 


SHaHHe KOHUCHTpalluH pearupylOUlMX YacTHI, MO3BOIAeT HaHTH BeMYMHYy 
UCTHHHOM MOHOMONCKYAPHOM KOHCTAHTbI CKOPOCTH MAMMUTHPyrolulero axkTa (2),. 
ec OOpa3soBaHHe aIKHIXOpufa “eT CormacHo peakituam (1), (2) u (3). 

OrmeruM, 4TO B YCOBHAX MpOBeeHHA OMbITOB OOpas0BaHHA H3MePHMBIX. 
KONHUECTB OesuHa U 9tpupa He HaOsmOMaocb. 

B xkauectBe oObeKTOB OblIH B3ATbI allMsaTHYeCKHe CMMPTbI: STHJIOBbIL: 
H-TIPONMIOBbIM, U-MPpOMMMOBbIM, A-OyTHIOBbIM u-OyTHOBLIN uM TpeT.-OyTH0— 
Bhi. MccieqoBaHve MpoBosusocbh mpH 65—95° wu pa3HUHbIX HadaJIbHbIX KOH- 
weHTpauwuax HCl (or 0,03 no 1,5 NV) c ucnonb30BaHHeM OOBIMHOH aMMNyJIbHOW 
na fey CnupTbl TujaTeIbHO aOcouOTHpOBaluCcb No MeToxy JlyHya u Bpep- 
pyma (°). 


Ta6mauna 1 
H-ByTHAOBbIM CHHpPT 


T-pa, N = N,= No = N= Nes es = | = " 
oC =0,03!10 N| =0,06220 N =0,09344 N|= 0,219 N|= nuke Nie 0.6982 A hota eh Noni tie 
ky-104, mun-t 
65,0 suk 1,62 1,45 2,38 ee 2,64 2210) 
70,0 2,87 2,76 2,89 2,99 SrO SEoo 4,09 4,22 
He il 6,39 6,39 6,50 Gelia eaten 7,87 8,14 8,43 
85,0 15,2 ND)? 15,6 hay eon NESE 17,91 1o 3 
92,8 35,8 3 SO 34,3 39,5 St .o Bony ik 38,9 
E, kkad/Momb 
bo Peigoy | eadiale ist) 28 ,0 PAA 24,9 | 23,0. | seca 
Ro, ‘cex= 
| 2,8-40!7| 2,8-1012 | 2,9.1012 | 335.1012 1,5-101 2, 67+ 10! 7,2-410° | 5 3010 


B ta6n. 1 B kayecrBe mpuMepa npHBexeHbt PpesyJIbTAaTbl, MOJYIeHHbIe Le 
A-OyTHIOBOrO ciupta (k, — MOHOMOJIeKYJIApHad KONCTaHta, E — 9HeprHua akTH- 
Balun, ky — mpefakcnouent, N, —nauanbuas KOHWeHTpauuaA HCl). Kak Bug 
HO 3 TaOJIMIbl, MOHOMOJIEKYAPHOCTh peakluu oTHOcHTenbHO HCI XOPOLIO: 
coOmolaercsd B pasOaB/eHHbIx pactBopax (or 0,03 yo 0,2 NV). Ha6moxaempie 
OTKOHCHHA OT MepBOrO MOpsAAKa pH Oonee Hu3KHX TeMNepatypax u Comee 
BPICOKUX KOHICHTpaltHax HCl, BeposTHO, BbISBAHBI NapaswienbHoO mpoTeKkarouLlen 


OumoneKyaapHoit peaxnueli (4). Mmeoutmeca B JIuTepatype yKa3saHusa Ha OMMO- 
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eae XapaktTep a OObACHAIOTCA TeM, UTO HCCMeOBAHHA B 3THX 
X MIPOBOAWIHCb MpH Gomee H 3 : 
ea nel Un a H3KHX Temmepatypax (*) waH Mp 661buIHXx 
Be tne PesyIbTaTbI MO/IYYeHbI W AA APYrHX W3yYeHHBIX Hamu crHp- 
i a 

TakuM o6pa30M, B ycJloBHAx TIpoBe- 

ACHHA ONbITOB mpecbsaqaeT MOHOMOWIe- 
yaapupiit MexaHH3M (peakuun (1), (2), 
(8)). Ouesuquo, 3HaueHua MoHOMose- 
(KYJISIPHBIX KOHCTaHT XapaKTepH3yloT cKo- 
pocTb pacnaja WOHOB aJIKOKCOHMA, KO- 
Topad ABJIAeTCA MMMUTHPyIoMlel u npn 
‘Meruapatawuud CoMpTOB BOJHbIMM pacTBO- 
pamu KHCJIOT. 
_ Ha puc. | aaa pasamunprx cnupros 
(TpaduyeckH mpescraBiena 3aBuCcHMOCcTH 
HaHe€HHbIX KOHCTAHT OT Temmepatypbl 
pH HavaJbHOH KOHWeHTpanun HCl, pas- 
‘Hou ~0,03 N. 

SuHaveHHA SHeEpruii aKTHBalMH u Npel- 
9KCIOHCHTOB, BbIUHCJICHHbIe M3 MOmyueH- 
/HbIX JaHHBIX, MPHBeeHbI B Ta. 2 (npu 
‘KOHWeHTpawnu HCl, pasnoit ~0,03 WN). 


1 
Hs raOnulbl clelyer, uTo Wa OonbuMH- 70° 
CTBa U3YUCHHBIX CIMPTOB 9HEPlAM AKTH- pyc, 1, { — u-CaHgOH; 2 — u-CsH;OH: 
BallHu CyUleCTBeHHO He OTJIHYAIOTCH, Aa 3— 4-CsH,OH; ¢—Hn-CaH,OH; 5 — 
MIPeAIKCNOHCHILMAIbHbIC MHOXKUTEH O1M3- C2H;OH; 6 — tper.-CaH,OH 


‘KH K HOpMaJIbHbIM *. McKmouenne coctTaB- 

AAeT W300yTHIOBbIN CHMpPT, JA KOTOPOrO u 3HepruA aKTHBALMH HW Mpel- 
SKCNOHEHT 3HAUHTeJIbHO Hu2Ke. Bo3MOxKHO, YTOB 9TOM CyYae peakILMA MpoTe- 
KaeT 0 Jpyromy, GOomee cu10OxKHOMY 
MeXaHH3MV, HM HalijeHHble 3Ha4veHHA 


| earOesTiHalth ae. 


eA- KOHCTaHT H€ COOTBeETCTBYIOT HCTHHHBIM. 

Cnupt | Elena peticens Buau3kve 3HadeHHA MOHOMOJIEKYJ1AP- 

| HbIX KOHCTAHT JIA OObIIMHCTBAa H3y- 
| YeHHBIX CHMPTOB MOKa3bIBalOT, UTO Ha- 
C2H;OH 31 000 2,54-10!4 6ofaeman Ooubillad pasHHlla B CKOpo- 
ae | & ie see CTAX MeruypaTaluu CNHPTOB B BOHbIX 
eC.H,OH 929 800 250-1018 KUCJIOTHBIX PatTBOpa x. ONpeeACTCA 
‘u-CyH,OH 24 500 4,94-109 B OCHOBHOM pa3/IM4HOH CTenmeHbIO HX 
Tper.-CyH,OH 28 200 1, 96-1038 IIPOTOHH3allHh, T. €. PasMUHO KOHILCHT- 


palluelH pearMpytouluxX MOHOB, H B CpaB- 
HHTeIbHO HeOOMbUIOH Mepe Pa3JIHNYHOM CKOPOCTbIO TIpeBpalileHHA STHX HOHOB. 


VuctutytT Xumuyeckoh du3uku Tloctynu10 
Akajlemun Hayk CCCP 9 VIII 1958 
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* B cnyuae ITHMOBOLO CIUPTA MOHOMOVICKY.IAPHbIe KOHCTAHTHI OMPeAeeHb! HETOMHO BCTEI- 
TBHe 3aMeTHOTO yBeMUCHHA JOM ONMOMeKYAAPHOH peakUMH MPH MOHHKeHHH TeMMepaTy Ppl. 


144 


u 
A 
B 
> B 
3 


Jloruayp AkafweMuu Hayk CGGP. 
1959. Tom 124, Ne 4 


PHBHYECKAA XHMHA 


tO. A. UA3MAJDKEB 


O BO3HHKHOBEHHK KOJIEBAHMM TMIPH MPOXO)KAEHHH TOKA 
B SJIEKTPOJIUTHUECKHX CHCTEMAX C MNAMAIOLULE 
NOJIAPHSALMOHHOU XAPAKTEPHCTHK OH 


(IIpedcmaeaexo akxademuxom A. H. Spymxuaeim 30 VII 1958) 


B 9e€KTPOXHMHH H3BeCTHDI MpOLecchl, IPHBOAAMLHe K BOZHHKHOBEHHIO MOJIA~ 
PH3aILHOHHBIX XaPpaKTePHCTHK C MajarOulMMM y4aCTKaMH, HalMpHMep XapakTepH- 
crux N-tuna (puc. 1, a). IKBHNOTeHWHaJIbHbIe CHCTEMbI C TAKOH XAPakTePHCTH- 
KOli paccMaTpHBasIucb @paHKom (1), KOTOpbIM 
6blIO MOKa3aHO, YTO CTallHOHapHble COCTOAHHA 
Ha MafarouleH BeTBH MOFryT ObITb HEYCTOHUUBbIMH. 
STOT , pe3syJIbTaT HeEMOCPeACTBeEHHO BbITeKaeT US 
TeEOPHH KOJIeOaHHH CHCTeM C OJHOH CTeneHbwO 
cBo6ogpl (7). OtHakO XapaKTePHble UYePTbI BO3- 
iF a HHKalOlulHX B TaKHX CHCTeMaX SABJICHHH CBA3bI- 

pete BaJIHCb C OMpeeJIeHHbIM M€XaHH3MOM BO3HHK- 

HOBCHHA TMaflatoulw4X YYaCTKOB MOJApHsallHOH- 
HOH KPHBOH, B YaCTHOCTH C M€XAHH3MOM pocTa NaCCHBHOH MVJIeHKH. 

A. H. ®pyMKHHbIM ObIIO BbICKa3aHO MpenOIOxwKeHHe O TOM, YTO ABJIeHHE 
HeYCTOHYHBOCTH B SKBHMOTCHUHAJIbHbIX H pacnpeesIeHHbIX CHCTeMax C mMajlato- 
ULHMH MOJIAPH3aWHOHHbIMH XapaKTePHCTHKAMH HMeeT OOULHH XapakTep H Jlony- 
CKaeT UHCTO (PeHOMEHOJIOPHYeCKy!0 TpakTOBKY. OcoOplli HHTepec mpescTaBsAeT 
PaCCMOTPeHHe MPOTAXKEHHbIX CHCTEM, Y KOTOPbIX 
pa3Hble TOUKH MOBeEPXHOCTH 3JIeKTpOa OTBeya- z=0 l 
HOT Pa3HbIM Yy4AaCTKaM MOJAPH3alHOHHOH xXa- 
paktepucTuku. [locequee O6CTOATEbCTBO, Kak 


°S 
q 


OyMeT NOKa3aHO HHXKe, NPHBOAUT K pay cyue- =e Wo g=e, 
CTBeHHbIX OCOOCHHOCTeH, He HMEIOULHX MectTa ‘ ae 
B 9KBHIMOTCHIHaIbHOM CJly4ae. CucTeMbI Cc pac- Pases 


mpeeseHHbIMH MapaMeTpaMH B JIHTepaType pac- 
CMaTpuBalHCb (*), OMHAKO HeJIHHeMHbIit 31eMeHT CUHTaICA COcpeqOTOUeHHbIM. 
Hactosiai paOoTa nocBanjeHa pacCMOTpeHMiO SABJIeHHIi B pacnpeyeneHHEIX 
SEKTPOXHMHYCCKHX CHCTeMAX, OO/aalOWHX MOJAPH3alMOHHOM KPHBOL c Ma- 
WaroulHwMH yuacTKaMH. 

B KatectBe MOJeIM paciipeqeneHHo cucTempr Oy eM paccMaTpHBaTb TpyOKy 


IMIHHbI 2 1, HallOJIHeHHY!0 3JICKTPOJIMTOM H MOMAPH3YeMYy!O CHMMETPHYHO C JBYX 
KOHILOB (pHc. 2): 


d 
P= npa x=0 u x = 2]; sro =O AMPH, aes 


YpaBHeHHe CTalMOHapHOrO pacnpegeseHUA NoTeHuMana B LWMMHApHyecKol 
CHCTe€Me KOOPJIMHaAT HMeeT BH] 
ep , > , 1 do 0 ii 
O56 O e eety Opaene a (. 


da noBepxHocTuH TpyOKH r = ro Her anogunili mpolecc, T. €. HMeeT MeCTO rpa- 
‘MuHOe YCJIOBHe 


| —» (32) =i(), 


‘fe j (¢) — nonspu3aunonnaa XapakTepHCTHKa 9JIEKTPOAHOH peakunu, Cuenysa 
B.T. Jlesuuy (°), mbt OyyemM noub30BaTbCA MOHATHeEM xUMMUeCKOroO COMPOTHB- 
(mena Ryyw = O09 / Oj. Paccmorpum culyuaH, Korjla Najylenve notesuvasa Ha xH- 
‘MHYeCKOM COMPOTHBJICHHH 3HaUHMTeJIbHO MpeBOCXOAUT NayeHve noTeHiMada Ha 


lo none 
TON€pe4HOM OMMYECKOM CONPOTHBJeHHH Roy” = fy /%. JlerKo noKa3aTb, 4TO mpH 


| c nonep ; J 
3BIMOMHeEHHH HepaBencTBa Rox” / Ryan <1 ypapHeHue (1) nepexoqur B ypap- 


jdeHve 


d? : 
| Sa ax I P= 0, 


‘BiepBble BbiBeyeHHoe A. H. ®pymkunpim (*) HerocpescTBeHHO JWIt OHOMepHOrO 
“curyuas. 

YpaBHeHHe MOXKHO UCCIeAOBaTb JIA Pa3HbIX BUOB 3aBHCHMOCTH i (9). 

_ 1) Jlwvetiaa Bocxogamad xapaKxrepuctuxa j = Ko mpu paccmorpexun 6ec- 
Boron TpyOKH, MOJApHsoBaHHOK c ogHoro Kona (A. H. ®pymKun), nmpHBo- 
;AMT K CJIeAyIOWeMy pacmpeyeseHHIO MOTeHIMala HM TOKA: 


Pion, dl =a Gye", «oe V . 


2) JIuHeiivaa najaioulai xapaktepucruka j — K (¢ 


d 
(TpyOKH pH YcOBHM Gy) = 91, =| =O mpuBogur K caeqyiomemy pacnpe 


xX lx=l 
SeJIeHHIO MOTeHIMavia: 
© = py — (Yo — 93) [t gal -sin a’ x + cosa’x], 
/ HMeIOWeMy, BOOOLIe FOBOps, OCLMJIIMpy!oulni XapakTep. Ilonoxus de/dx=0, ume- 
jem tga’l = igax, OTKyJa HenocpeCTBEHHO BHAHO, UTO pellleHHe v(x) ABMIAeTCH 

‘MOHOTOHHBIM, ecu V K/*ro << 7/2. etictButembuo, de/dx=—(—)—9,)a’tg wl< 
0, ecnn a'l< «/2. 
| 8) O6nacTb cabo avOAHOM NomApu3ailNu (WO TOUKM MepernOa Ha Masa- 
= BeTBH KpHBOH puc. 1, @) MOxerT ObITb alMPOKCMMMpOBaHa C MOMOLL{bIO 

a 9° om D 
dynkunu j (7) = — K (9 — $)* + K¢o- 

: Tlpon3Boy 3aMeHy MepeMeHHOH © — ¢) = UM BBOAA OOosHayeHHA K/xro =o, 
1 Kos /xro = 8, Uy7 =U, MpUxoyMM K ypaBHeHMio d?u/dx? = —au? + B u rpa- 
| HHUHBIM ycnopuam u—u*, du/dx=0, x=/. 3yecb 4epes uw" OOo3HayeH 3a- 
| MawHbiii noTeHuval B TouKe x = 0. Penlenue umMeeT Bu 


¢) JI KOHeUHOH 


4 — sn?Z a 1/p 
| u = uy — (uy — uz) A= Teena tee? Z=| $ (m1 —4s)] (1 — x), 


rye sn Z — 3/JIMNTHYeCKHA = CHHYC; k —ero MOjlyJIb; Uy H Us — KOPHU HeKOTO- 
poro ypavHeHua, WMelollue Buy 


uy aN ny OL. Sy 
| ty =— + V 396 — F/aui ’ us = — > —) 348 — Jali - 


' Peiienne COsepxKHT OHY MpOM3BOJbHY!O MOCTOSHHYIO, KOTOPy!O MO?KHO orIpe- 
*, F 
Jeb 3 FpaHHYHOrTO YCJOBUA Uxp =U: 


4 —sn?Z* 
u = Uy (uy U1) 1— k@sn2 Z* =W(u,). 


Tipu u;—>—% L>— 4; mp ur V-> Fo. 
| Ha untepsase < — 9, + % > (pyakuna Y’(u1) HempepbiBHa M NPHHMMaeT Ha 
“rpaHuuax sHayeHve +). CileqoBaTeJIbHO, cyllecTByeT XOTA Obl OHA TOUKA 


| ‘| ll), Bite V(u1) = Wa 
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Korya apryMenT 9yuIMnTH¥ecKoro CHHYCa MaJI, MOXKHO MPOWSBeCcTH: Ppasio~ 


»KeHHe B PA], HU JOBeECTH peuleHHe JO KOHILa: 


al? 2 2 if et | al? u Np? eee al? 
W (uy) = Ws + Tr (Po — 41), Se ie Nee 


Jlerko Buyerb (puc. 3), YTO B MOcesHeM cMy4ae CTALMOHaPHOe COCTOAHHE CHHH- 
CTBCHHO H uy;*<u* ,T. e. MOTCHUMA BAOJIb TpyOKH yOviBaer. SaaBad rpaHHuHbih 


moTeHIMadl Ha Mafaioueli BeTBu (u*>0), Mbt, 
* oe 
poooule TOBOpA, Momyyaem u*; Ha TOH xe 


TeIbHOM TpaHHuHOM MOTeHIMale u* OONAaCTb 
MOTCHUMAIOB, PeAIM3YIOULUXCA BOMb TpyO- 
KU, OXBaTbIBaeT y4aCTOK BOCXOAAULeH BeTBH, 
T. @. wu*,; CTaHOBHTCA OTPHWAaTeJIbHbIM. 
O6nacTb CHJIbHOH aAHOMHOH MNOJApH3a- 
uuu (mpapee TOUKM MepernOa Ha puce. |, a) 
jlonycKaeT aHaslorHuHoe uccseqoBanue. Cra- 
IMOHapHble COCTOAHHA OMMCbIBaIOTCA chopMy- 
JOH 
2[3 (uj + B/a)]"* Vu —a,) 


uty + VY 3 (ut @/a) 


=a [(s a (3u3 + = Vx) |, 


aay 


Puc. 3 


rye 8 = 8’/xro, 8’ oTBeuaeT TOKY B OOJIACTH MAHHMYMA€ Ha IO/IAPpH3allMOHHOH KpH- 
Bot. JA MOMOMKUTEIDHbIX UW", He€3aBHCHMO OT AaOCOJNOTHOH BeJIMYHHbI Mocmey- 
HHX, OOaCTb 3HaAYeHHH MOTeHIWMasla OrpaHHueHa BOCXOJAWIeEH BeTBbIO KDPH- 
Bolt j (¢). 

Jlio60e cTaltuoHapHoe pacnpeyenenne TpeOyeT JONOMHHTeEIbHOTO HCCeLOBa- 
HUA Ha YCTOMYMBOCTh, YTO, OLHAKO, OODINHO He YUHTHIBAeCTCA IPH PeWICHHH IJICKT- 
POXHMMYeCKHX 3aad. ToubKO yCTOMYHBbIe PeWICHHA ABJIAIOTCA, CTporo TroBopsA, 
CTaluMOHapHbIMH. Hanniem BbIpaxkeHne WIA THCCHNMpyeMOH SHeEprHuH, KOTOpOe 
mpeycraBAeT YaCTHBIN cyya OOulero BAPHaMOHHOFO NpHHuuna (“fen Merona 
HW pAX MpHoxKeHul coxepxatcs B (°)): 


Vee \ (ey dx +2 Vie dep dx. 


Ilepsblii HHTerpas! OTBeYAeT OMHUCCKHM MOTePAM, a BTOPOH COOTBETCTBYEeT SHEP- 
Hu, KHCCHNMpyeMOl B XHMHMYeCKOM CompoTHBJeHHH. M3BectTuHo (°), uTo cTalMo- 
HapHoe pacnpesesenue TOKa B Cpefe C NOCTOAHHOM * OTBeYaeT MHHUMYyMY JHC- 
cunalnn sHeprun. Hasmuune orpularesbHOro XHMHYECKOFO COMPOTHBJICHHA MO- 
*KeT, OKASbIBAeTCA, CelaTb AHCCHIMPyeMy!O SHEPrHiO MaKCHMaJIbHOH. Borunc- 
jee BTOpOl Bapnaltun o*?W noKa3blBaer, YTO HEOOXOAMMOe YCJIOBHe MAHHMYyMa 
MMeeT BH x > OH BbINOMHAeTCA TOXKACCTBCHHO. 
YpaByenne SkoOn HMeeT B HallieM Clyuae BUI 


Gp we Oe WG) | 0, 


x=) 


Ecam petienne 7(x) uMeeT KOpHH BHYTpH npoMexyrtKa [0, 2/], To askcTpeMaJb 
He MOXKeT [aBaTb MAHHMyMa HHTerpaty W (*). B ypapnenuu Ako6u dj/dp ect 
W3BeCTHaH H3_ Mpejblyulero paccMoTpeHHA (PyHKuA KOOopAuHaTHE x. [lyctp 
dj/dp = K. Torga peulenwe umeer Bu y~e-**, KOpHM OTCYTCTBYIOT, JMC- 
cCulbpyeMat sHepras MHHMMaibHa. Ecnu dj/de = —K, to y= YVx«ro/K X 
xsin VY K/xryx wo quit cnyuaa V K/xro <x /2 Kopnei wer, ute COOTBETCTBYeT 


MuHuMyMy W, Ecam V Kjxr,l>2/2, To AUCCHIMpyeMan SHeEpruA B WaHHOM 
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BeTBH. OHako IIpH BeCbMa MaJIOM_ IIOJIOXKU- — 


}CTAaWMOHaPHOM COCTOAHUH He MOXKET ObITh MUHMMabHOL. Kasketea ecrecTBeH- 
HBIM C]Cs1aTb BbIBO]| O HEYCTOHUMBOCTH TaKHX CTAI\MOHapHBIX COCTOAHUM, Tem 6o- 
we, 4TO TOUHBIM pacuer AH CJy4Yad JMHeliHOl XapaKTepucTuKU OOOUX 3HaKOB 


io) O? : 
€ NOMOULbIO BpeMeHHoro ypaBHeHHua C a= “fy = —j(0) MIpHBOJHT K cyleqyto- 
K 


‘uLeli acuMnTOTHKe: © ~ exp {| Sale , OTKYAa Culeqyer TOT 2xe KpuTe- 
put yctotuupocru VW K/xrjl<n/2. 

,  Oco6enHoctb cucrem c mayarouteli XapaKTepHCTHKOH COCTOHT B TOM, UTO 
(Rxun <0 mpwpogqur K pacnpegesenuio Toxa, «HEBbIPOJHOMY» JIA OMHYeCKOrO 
(CONPOTHBJICHHA — OObLIOH TOK MpoXoAMT AWMHHBIi nyTe. OquaKo, MOCKOJIBKY 
foOllad WMCcuMMpyeMaa SHeprus cKJlay{bIBaeTCH U3 ByX “acre, CyMMa MOxKeT 
ObITb MHHMMasIbHOH. C poctom Roy WIM MpocTo JVIMHbI TpyOKH pacTyr omuuec- 
{ K yi 


iro) = 


pare noTepH HW, HAYHHAaAA C HEKOTOPOrO KPHTHYeCKOLrO 3HAYUeHHA MapamMeTpa 


an fer | “fs 
E (a2) » CHCTeMa TepxAer YCTOHUMBOCTb: XHMHUYeECKOEe COMPOTHBJIeEHHe 


- He MO2KeT HaBA3aTb CHCTeMe «HeBbIFOHOe» pacnpeyeseHue ToKa. Hasnuue 
HeyCTOMUMBOrO CTAaIMOHapHOrO COCTOAHHA elle He CBUJeTebCTBYeT O BO3HHK- 
HOBeHHH aBTOKOJeOaHHi. JloJDKHbI ObITb MCKJIOUCHbI BO3MO2KHOCTH HeorpaHt- 
|YeCHHOrO BO3pacTaHHA NoTeHiimasa. Xapakrepuctuku N-Tuna yoBeTBOpsIOT 
9TOMY YCJOBMIO, MOCKOJIbKY BOCXOMAILMe BeTBH OPpaHuuMBaloT pocT MoTeHILH- 
jaa, a Naqaroujui yyacTOK MpHBOAHT K BOSHNKHOBeHHIO HeycToiunBocTn. CBoe- 
oOpasHoe OTHE OT CHCTeM C OHO! cTemeHbIO CBOOOJL COCTOHT B cule;y- 
;oureM. Jia BOSHHKHOBeHHA aBTOKOJIeCOaHHit B SKBUNMOTeHILMAJIbHOI BbIPO*KeH- 
f4ou cucteme 09/0t = F(~) HeoOxogqumo, rob F(~) Oba HeoqHosHauHa. 
B pacnpeyleneHHbIx cucTeMax 9TO orpaHiueHie cHuMaeTcH Oularojapa HasMunIo 


Oo hao) : 
jlepporo Wea B ypaBHeHHu C->- = xry > 5-— j (9). CmeqoBatembHo, ectb oc- 


JHOBAHUA MOJaraTb, UYTO CTAWMOHApHbIM COCTOSHHeM B CHCTeMe ABJIAeTCH NepHo- 
quueckHi WIM KBasuMepHouyecKHH Mporecc. ; 
| HeoquoKpatHo BbICKasbIBallacb TOUKa 3peHHA, UTO IPH HaIH4YHN Najaroureii 
€TBH XapaKTePHCTHKH B CHCTeMe MOXKET YCTAHOBUTBCA COCTOAHHE, OTBeuarOLLee 
SIPAMMCHHOM MOAPH3alMOHHOH KpuBoli (puc. 1, 6). OwnaKo, Kak OTMeTHII 
\. H. ®pymxKuu, Takoe CocToAHHe PeaIH30BaTbCA He MOXKET BBY TOTO, 4TO 
IOTCHIHa pu STOM TEPINT paspbIB. 

| B 3aKsoueHHe IpHHOUIy CBOIO HCKPeHHtow SarogapHocTs aKa. A. H. Dpym- 
‘HHY 3a MOCTAHOBKY BOMmpoca uM WeHHoOe OOcyxeHHe H WI.-Kopp. AH CCCP 
3.1. Jlesuuy 3a pyKopogcrso padoroi. 


i 
WUucTuTyT 92eKTPOXUMHH [oetynuno 


AxkajlemuH Hayk CCCP 25 VII 1958 
UMTHPOBAHHAA JIMTEPATYPA 


iF. F fan k, Zs, i--phys.Chem., 8, 183)'(1955).,  * A. Ae HA pOHOB, 
. 2. XautxKuu, Teopux koneOannit, 1937. 3A. H. O©pymMkKuH, KOX, 23, 1477 
11949). 4A.A. Burt, KT®, 4, 8. 1 (1934). ° B.T. JLes uu, OusuKo-xumnueckaa 
een Visn. AH CCCP, 1954. ° JI. 0. JiIaugay, E.M. JI ub W 4 UW, DaeKTpo- 


if j H MaTeN u, 4 
MHaMuka cnowHEx cpen, 1957. 7B. HW. CMupHoOs, Kype BbiciieH MaTemaTuku, 4, 
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PH3HYECKAA XHMHA 


A. H. WATEHUITEHH, FO. 1. BbIPCKHH u E. A. PABHHOBHY 


O COJIEBOM 9®EKTE TPH JEHTEPOOBMEHE 
B D)KHAZKOM AMMHAKE 


(IIpedemasaexo axademuxom B. H. Koxdpameessia 31 VII 1958) 


Bompoc 0 comesom sdxpexte mpH aetirepooOmeHe TOUTH He ocBemjeH. Ja ero 
u3YNeHHSA yJOOHOli cpelol sBIaeTCA KHIKHH aMMHak Ojlarojapa ero HH3KOH 
AHSACKTPHUECKO! MOCTOAHHO! H XOpomtell PaCTBOPHMOCTH B HEM, Hapsyy C op- 
TaHHYeCKHMH BellleCTBaMH, MHOFHX coueli. 

Oco6eHHOCTH BAHSHHS COTeli Ha KHHETHKY peaKIWH AMMOHOJIH3a4 JIAaKTOHOB, 
SupoOB H TaAOHAHBIX COeqHHEHHI ObIMH yCTaHOBJeHbI paHee ('). BrrBogbr nog- 
TBePpKCHbI JPYrHMH aBTopa-. 
MH (?,°). HelitpambHpie coum 
VCKOpSIOT STH peaKIWH B TeM 


Ta6nnna 1 


fe 

be 
2 
£ 
7 


Bemectso | Rei | | &-I0* [kee OombuleH CTeMeHH, YeM BBI- 
. me sapay H MeHblle payquyc 
woHoB (Ca** >Sr** > Ba™; 
Hpzer |} 4,9 =0,2 (8) 


0,71+0, at (3) 1 tates @l at Li* > Na*; Cr > Brag 
R >NO3Z>J->Cl10;). To- 
BbIaloTcs SHeprua E u sHtTponua AS ~ akTHBalHH. 

MbI mpeN010XKHIH, YTO 3aKOHOMePHOCTH cosleBoro adieKTa pu JeliTepo- 
OOMeHE H COJbBO.IHTHYCCKHX peaKUHAX B XHJKOM aMMHake cxoqupl. Ipeypa- 
PHTeJbHHIe OMBITHI BBbINIOJIHEHbI C HHJeHOM H alleTodeHOHOM (*). KoHcTaHTBI 
CKOpOCTH (CeK™ 1) BBIUHCIeHEI m0 YpaBHeHHIO Tepporo nopsyKa: Ry Oe3 Cou, 
k c o6apmenuem Ca(NOs). (cM. Ta6a. 1; B cKOOKax "HCO M3MepeHHii, Temme- 
patypa 25° 0,05°). 


AneTobexor 


Ta6éaunma 2 


PasyopecHe KOMMeKcooépasoBaHHa 
| Heitepoodmex npH} 3 f se Faas 


Cox ,25.0,05° : 
RA, cex i Ig < Ig < 
555 72 
0,91+0.02 (9) = = 
3,8 =0.1 (4) -- = 
3,2 =0,2 (6) — 4,49+0,03 (3) 
3,1 +04 (4 = 4,53+0,02 (3) 
3.2 =0,i (6) 3,17+0,05 (7) 3,57+0,02 (4) 
2.1 +0,1 (3) 2,91+0,03 (7) 3,52+0,05 (9) 
— 2,70+0,03 (7) 3,26+0,06 (5) 
~- 2,65+0,02 (5) 3,55+0,03 (3) 
> 3,23+0,02 (5) 3,81+0,02 (3) 
3,6 +0,1 (2) } 3,09+0,05 (7) 3,60+0,02 (3) 
2.1 oe (3) eae (7) 3,52+0,05 (9) 
=,4 +0, 3) 2,98+ 3 (7 3,474 4 
6 tos ‘3 - £0,083 (7) 3,470, 04 (3) 
{,1 +0,05 (2) | 2.86+0,02 (5) | 3,39+0,03 (3) 


* B 0,08 N pacrsopax RbNO, u CsNO, noayueHn 3HaueHHA Ig 


= 2402012 (5) w 2,2440,08 (9). laa AgNO, Ig cys, = 2,7840,08 (6). 
CucTemMaTHueckHe ompiTHt (cM. Ta6a. 2, B cKOOKax UHCIIO H3MePeHHH) BBI- 
NOJHEHBI C MeTHJI-3-HadbTHAIKeTOHOM (Temmepatypa MwWaBJIeHHA OW nocse oMb- 


TOB 52,5 —53,3°). 0,2 r Bemectsa pacTBopsm B —~2,5 r aMMHaka B IIpH- 
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}CYTCTBHM TULaTeJIbHO BbICYLUCHHO! Cou (4acTo Opa pa3HBe lipenapatet coun), 
fe KOHUCHTpanuaA ~ 2,5 N. TIponomxutenpyocts ONbITOB 6e3 coun 0,5 — 2 ua. 
ya, C CONbIO Nomaca. Peakuvio npepbisann, Bbviupas peakliHounyro CMe€Cb 
}8 Body mpu 0°. Keron skcrparuposauu S(PUPOM HM TOCMe BbIeeHHSt mepe- 
jPOHAIH B BakyyMe. Konuentpayua D B poge or COAQKEHHH BeULECTBA T10- 


Cie OMbITa Cg =0,5—2 ar.% D, KOHeHTpaunst D B uCXO,HOM aMMMaKe 
Hcp = 1|O—11 ar. % D. 


IV arO iene 3 
Tpogout- TIpogxou- 
T-pa, °C | »uT. onpi- 3) R-10', cex-3 TapawcG euis Onbl- cy Rk-10%, cexm? 
TOB, ac. TOB, ac, ; 
Be3 coau 3,9 N Ca(NO,)o 
15 8 4537 0,43 15 2 1,2 1,90 
1,43 0,42 1,19 1,90 
a2 0,45 ‘ 
1,52 0,40 25 1 0,95 4,50 
4343 0/42 0/94 4°60 
4,44 0,42 35 0,5 0,79 10,0 
25 4 1,53 0,79 0,77 058 
1,52 0,80 0,84 10,0 
1,54 0,79 ‘ 2 
1°54 0°79 3,9 N NaCloO, 
1,56 0,78 
1150 0,80 15 8 aa age 
4,45 0/83 oa AES 
35 9 6 ok pay 
1'bs 16 8 i es 0°68 
4 r A: »6 
ee de re] OMe 
, . 4,75 0,70 
1,85 0,66 
1,82 0,67 
5 2 1,65 1,5 
1,63 1,5 
1,67 1,5 


Jlna onpejesenusl SHeEprHH M SHTpONMM akTUBallun (Tabu. 3) onbITHI mpo- 
joqMIM C MeTHJI-8-HaPTHJIKeTOHOM, YaACTHYHO JeliTepHpOBaHHbIM B MCTHJIbHO!I 
)pynne (4,76 at.% D), wu c o6pmnpm NHg. Ha 0,2 r kerona Opanmn 12,9 — 
13,0 r NH3. Ha 1 r-axs. comu npuxogusoch 8,0 — 8,3 mou. NHs. 

)  Mpru3yuam Taxxe (cm. Ta6a. 2), Kak CMelaeTcs pH AOOaBuIeHUM CovIeli paBHo- 
jecue OOpa30BaHis OKpallleHHbIX KOMIWICKCOB 3,5-HHUTpOOeHsolHOl KuCOTEI (I) 
dbenoudranenva (II) c ammuaxom (°). CnexTpodoromerpnueckue usMepenns (°) 
popeyeubt E. A. Pa6Ounosuy. B cutyyae (I) (eS t0% MOWN/J) onpeyemiin 1g e555 
pu 25-+-0,2° 8 0,1 N pactBopax cone. C (II) i MOWI/J1) H83MepeHuA 
{pINOHeHBI mpH 4 572 mpcO0,01 N pacrsopamu coveli; pH pacrsopa (II) B NH; 
jonmxKan, yo6anusa 6-107 mon/n NH,NO3. ; 

| YkaxKeM TaKxKe pesYJbTaTbI KWHETHYCCKUX HSMePCHHH, — BbIMOJIHCHHDIX 
mpucytcTrBun 2,5 N amMonHitHpix cove (B CKOOKaX UHCJIO U3sMepeHnii). 


Comb -NH,CI NH,Br NH,CNS NH,J NH,NO, NH,CIO, 
k-A04 2,6-40,0 (2); 2,10,05 (2); 2,2+0,2 (5); 2,40, 05 (3); 1,8-+0,05 (2); 1,50,1 (3) 


Vismepenua KMHeETHKU LeHTepooOmena Mo/TBepAMIH MPeAMONOAKCHUS, BbICKA- 
aHHbIe pH mocraHoBKe 2TOM padoTbl. Peakiwuu JeHTepooOMeHa ycKopsIoTcsA 
OAMH, U B OOWEM COXpaHsAIOTCA Te KE PALbI KATHOHOB MH AHHOHOB, KoTOpbie 
bIIM paHee yCTaHOBJIeHbI Mp peakIUMAX AMMOHOVJINSA, Oro uswuocTpupyercsa 
k B CcOJIeBOM pacTBOpe 
A@HHBIMH, MOKAa3bIBaIOI[MMH BesIMYHHb! ——>-G> conn 


epooOmena MeTuuI-f-Haruikeroua (I), amMoHOsIH3a MHNOKapnnna (II) ('*) uw am- 
oHou3a xopucroro stusa (III) (14) (ra6a. 4). 


- 100 naa jeti- 
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Ta6muna 4 


f } ASOTHOKHCJIbIe COJH } Hatpuesple coun 
a | ° ee 
Z ae Ft mn v3 on 
S | Bel cat [ert | Batt | Lit | Nat | NHS |] @, | Br | J” | NOw | CNS | Gly 
Ay ss 
; i 
1*> | 255 420 350 350 390 230 190 2,5 400 | 240 230 170 115 
II 4" 1350 446 340 166 133 — 1 298 475 208 —_ ae 

Ot 360 204 | 306 376|| S464] 250) 4) 4 375 206 - 03 

* Bpomugd, foquy Wu HHTpPaT HAaTpHA yCKOpAIOT elirepooOMeH CHvIbHee, UCM AMMOHHMHbIe COTH, a pofa- 


HH H NepxXmOpaT AMMOHHA aKTHBHCE HaTPHEBbIX COJIeH. 


Te 2Ke 3AKOHOMepHOCTH OTMeeHDI TIpH AaMMOHOJIH3e CaHTOHMHa (7), ecMo- 
Tponocaxtouuua (2°), spupos BuHHOli (1°) u GeHsoHHon (*4) KucMOT, 2-xo0p6eHsO- 
tuasona (%) uw 9-xmop-9-peHuapsayopena (**). 

AnaorMuHble PALbI KATHOHOB HW AHMOHOB MOJIy4eHbI Mp H3MepeHHH CMeLle- 
HHA PpaBHOBeCcHA KOMIJIeKCOOOpasOBaHHA: 


3, D-,MHUTpoGeH30MHaA KUCUJIOTA: Lit Nat SKiRbF (e-Cs*); Cl->Br-S>J- = NOs" SClOg™ : 
DenomprasenH: Batt>Sr++>Lit=Nat>Kt<Rbt; Cl->Br-2NO,>J->dl@, 


Yka3aHHand MOCeAOBaTeIbHOCTb AHHOHOB MPOTHBONOJIOKHA PAaM, YCTAaHOB- 
JICHHBIM TIpH U3MepeHHu KOXpPpuIWeHTOB 9eKTpoNpoBosHocTu (*) H OCMOTHYE- 
exux (8) qua Tex xe come B NHs3, T. e. comeBoit atpdeKT 3aBHCHT OT HHTCHCHB- 
HOCTH CHJIOBOrO MOJIA HOHOB. 

PaccmMoTpuM, Kak H3MeHAIOTCA pH RoOaBeHHH COMM MapaMeTpbl ypaBHeHHA 
Appeuuyca. B 3,9 N pacrsopax Ca(NOs)2” NaClOs sHeprua axTuBattun E pac- 
ter Ha 3,3 KKam/Momb (14,5—11,2 kkam), a MpeqaKCNOHeEHT yBeIMUMBaeTCA F 
1500 u 250 pas (6e3 comm Ig A =4,l;¢ ae lg A = 7,3 uc NaC. 
= 
crpeHHo Ha 15 u 11 9. e. IlpucyrcTBnio comu Np aMMOHOsIM3e MMsIOKap 
muna (15) comyTcTByloT elle Oovlee pa3HTeIbHble H3MCHCHHA KHHETHYeCKUX Ma 
pametpos. Tak, "pH mosbllieHuH KOoHWeHTpauuH NHaCl or 0,1 go 5,0A 

E— ypemmunBaetca Ha 6 kkan, a A—} 


lg A = 6,5). Syrpomua axtTuBawun ( AS*=4,576 lg — — 49,203) pacter coorBer 


Ta6auna 5 4.10% pas. Comm nospnuaor E u A umpi 

AMMOHOIH3e QH9THIMaNOHaTa, 9THIOeH 

Mapamerp NaBr | NaNO, | NaClo, 30ata (8°), xmop6eH30THa3ona (8°) 
9-cbeHu-9-xopdsryopena (3°), Queprn 

Qe, was | we? | sob? | sooo? HM SHTPONMA aKTHBaluH aMMOHOJIH34 
Me chicane Sl Pies ke NuOKapiuHa pacTryrT c yBennueHHeN 


pafuyca anuona comu (2N). B tabu. | 
KHHETHYeCKHe MapaMeTrpbl BbiPaKeHbl 0 CPaBHeHHIO HIM MO OTHOLICHHIO K Te! 
*e apaMeTpaM B OTCYTCTBHe COuH. 

Teopua kuHerHueckoro H TepMOAMHaMHYecKOorO coneBoro appekta ucHod 
3YeT TCOPHIO CHJIbHbIX IJIEKTPOJIHTOB, HO IIPHMCHHTeIbHO K aMMMA4HbIM pacTB 
paM OMHO-OAHOBAICHTHBIX COMeH MOCeHAA OMPaBALIBAeTCA TOMbKO pH KO 
eHTpaluax B 10% pas MeHbIIHX, YeM Te, C ‘KOTOPbIMH Mbl HMeH Jeno B WaHHO 
padore (cm. (°)). ScHo, uro cymecrByiouad KomM4eCTBeHHAaA TeEOPHA COueBO 
opekTa He Mpurosua mpH oOcy*KeHuM ONMCAHHbIX pesyubTaTOB. 

Ocmornueckve usMepenusl (8) MOKa3bIBaloT, YTO B KOHICHTPHPOBAHHBIX aMM 
auHBbIX PacTBOPaX HOHbI accouMMpoBaHbl. KonWeHTpalMOHHble KPHBbIe OCMOTH 
YeCKUX KOXPPHUMeHTOB MpOXoOAAT uepes MHHMMYyM, KOTOPBI c yBemuueHH 
pakMyca aHHOHa CIBMHYT B OO/acTb Ooee HH3KHX KOHWeHTpauuli. Cymects 
BaHHe MHHHMYMa MOXHO NOHATb IPH y4ere COuIbBaTalluu come. KonmenTpup 
BaHHbIe PacTBOpbl NO CocTaBy MaJIO OTIMYAIOTCA OT BbICIUMX KPHCTasOaMMH 
kaToB. (Hanpumep, B ~4 N pactsopax na | r-sKB. com mpuxogqutca 8 Mol 
NHs.) Tenora o6pas0BaHua U MpOuHOcTb KpUcTasOAaMMMaKaTOB YBeJIHUABalorT 
€ MOBbIMICHHEM 3apAya H YMCHbINeHHeM Pa3Mepa KaTHOHA MPH OJHOM H TOM ? 
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AHHOHE HC yBeJIMYeHHeM OObeEMa AHHOHA IPH MOCTOAHHOM KaTHOHe (7°). OHo- 
BPe€MeHHO pacTeT YHCJIO MOJIEKYJI AMMMaKa, BXOJAULMX B COCTAB BBICIero aMMHa- 
Kata. C 9THM corjacyeTcaA HM MoulO>KeHHe MHHUMYMa Ha KOHILCHTpallHOHHBIX KpH- 
BBIX OCMOTHYeCCKHX KOSPHIUMeHTOB. 

_ HUro6t B KOHIeHTPHpOBaHHOM comeBOM pacTBope Mponsouia peakuuaA Cc 
Y4aCTHEM PaCTBOPHTeIA, MOJEKYJIbI KOTOPOTO HCMbITHIBaIOT JelicTBHe CHOBOrO 
MOI HOHOB, TpeOyerca OOubIat SHEPrHA AKTHBALNN, YeM B OTCYTCTBHE COMH. 
|Mexbulaa cremeHb CO/IbBaTaIlHH aKTHBUPOBaHHOrO KOMMIeKca B pactTBope coun 
CBASaHa C YBeJIMYCHHEM SHTPOMMU aKTHBAIlMM PeaKWMH, KOTOPOe HM MpHBOLUT 
K ee yckopeHHiO. YBemMueHHe SHTPONMH aKkTHBalUN jeliTepoobmMena B ~4 N 
|pacrBope Ca(NOs), mo cpaBHeHuio C BOXOPOAHLIM OOMeHOM B OTCYTCTBHE CO 
\cocraBuinet 14,7 9. e., a 9HTponuA maBnenua NH3 paBHa 7 9. e. SHTponnii- 
HbIH odPekT «pasMopaxKuBaHuA» MOWeKy pacTBOpHTenaA mpeBamupyer Hal 
(NOBBILIEHHEM AKTHBAaMOHHOrO Oapbepa. STO cwekyer u3 yeKOpenus peak- 
WMH MmouTH B 6 pas. 

_ WUspecruo (4,1), uro aaa MHorHx peakunii cyulecTByeT JIMHelHad 3aBucu- 
(MOCTb MexKJLy H3MeHeHHeM SHTambuuH AH” u sutponun AS” axtupanun. pu 
|COIeBOM adekTe NeliTepooOMena MeTHUJI-B-HapTHKeTOHA OHA BbIPaxKaeTca ypaB- 
Henuem AH = 20000+225 AS” , a ays comenoro apdpekTa MpH aMMOHOJH3e 
nujokapnuHa AH = 190004225 AS’. 

Han0xKeHHble CoOOpaxKeHHs XOPOHIO CorsacyloTCA C OMMCaHHbIMH 3aKOHOMep- 
HOCTAMHM cojleBoro adpiekTa peakUHH eHTepooOMeHa H aMMOHOJIM34 B 2%XHKOM 
JAMMHake MH OODACHAIOT HX OOnIHOCTb. I[Ipupoya paccmMaTpuBaemoro  sABJIeHHS 
OesycJIOBHO ropa3O cuO%KHee HW MHOrorpanHee. JlambHeliuime uccseqoBaHus 
OyyT cnocoOcTBOBaTb €€ HCTOJKOBaHHIO. 

lipnHocum OjarogapHoctb ui.-Kopp. AH CCCP I. K. Cpipxuny u npod. 
M. B. Helimany 3a WeHHble 3aMeuaHHs. 


Hay4Ho-ncceqopatTebckuit Toctynuao 
« 
Mu3uko-XHMUUeCKHH MHCTHTYT uM. JI. A. Kapmosa 25 VII 1958 
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Jlokaage AkajjemMuu HaykK cccP 
1959. Tom 124, Ne 1 


XHMHYECKAA TEXHOJIOPHA 


H. H. MEPEBAJIOB, B. M. MOFYTHOB u JI. A. LWBAPIMAH 


BJIAAHHE OCHOBHOCTH WJIAKA HA OKHCJIEHHE 3JIEMEHTOB 
HOATPYNNMbI XPOMA, PACTBOPEHHbIX B )KHAKOM )KEJIESE 


(ITpedcmaeaneno axademuxom I. B. Kypdtwmoesim 15 VIII 1958) 


BpiscHenue TePMOMMHAMMYeCKUX YCJIOBHM OKHCJICHHA J/IEMeHTOB NOATpyn- 
Hb XPOMA, SABJIAIOU[MXCA JICPMPYIOULMMM SJIEMEHTAaMM, BaxKHO IA TEXHONOTHH, 
a Takxe JIA YCTaHOBJICHHA CBA3H MexKLY XHMHYCCKHMH CBOMCTBAMH 3JI@EMCHTOB 
WM WX MOsOX*KeHHEM B MepMOMMGeCKOH CHCTeMe. 

PasBurue peakIMH OKHCCHHA PaCTBOPeCHHBIX B 2*Keese 9JIEMeCHTOB B 3HaUH- 
T@IbHOH CTemeHH OOYCMOBJICHO B3aHMOCBA3bIO Me?KTY KHCJIOTHO-OCHOBHBIMH 
CBOMCTBaMH OOpasyIOUIMXCA OKHCJIOB H OCHOBHOCTbIO Waka. B HacToaule pa- 
6oTe STOT BOMpoc H3yTasICA Ha QeMeHTax Mosrpyunbl xpoma. B KayecTBe HeliT- 
pabHOrO MpHHHMAJICA Iak, COepKalllH TOMbKO OKHCJIbI wKelesa — xXKeesHu- 
cTbIH mak. K sToMy WlWaky Kak OCHOBe JOOaBIAIHCh B Pa3JIMUHbIX KOMMUeCT- 
Bax HaHOoslee THMMUYHbIe [IA WilaKOB MO CBOHM KUCJIOTHO-OCHOBHbIM CBOMCT- 
BaM OKHCJIbl — OKHCb KaJIbIluA HW KPeMHeseM. 

OKCHeEPHMeHTaJIbHO W3y4aslach TeMMepaTypHaA 3aBHCHMOCTb KosdpbulMenta 
pacipeyeseHHA SJIeMeHTa IIpH efO HH3KHX KOHICHTPallWAX MexKY xKee30M HU 
WIaKOM B 3aBHCHMOCTH OT cocTaBa noceqHero. KoappuunexT pacnpexertenua 
L ompeleissicd Kak OTHOWICHHe KOHIECHTPallul WaHHOrO 3JIeMeHTa B WWlaKe u 
MeTaue pH paBHoBecun. Bertuunny L ompewenaau MpH MOMOULH «MeTORa O- 
CMeMOBAaTeIbHOrO HacpllieHua» (*) C HCMOMb30BaHHeM PaHOaKTHBHBIX H30TO- 
nos Cre", Mo*® u W!®° 4 B OTeIbHBIX ClLy4adx — MeTOOM OTOOpa mpoO MeTamma 
HW Wwlaka. 

[lonyueHHble pesyibTaTbI NOKASbIBaIOT, YTO BO BCeX CyYaax TemuepaTyp- 


Had 3aBHCHMOCTb KosPPultMeHTa pacnpekeeHHA YLOBMETBOPHTeEMbHO NMepelaerca 
ypaBHeHueM 


A 
gua ae (1) 
AH 
rae nocroaHHad A uMeer CMbICA TemmoBoro apekta peakiwn (A =— isi) ; 
fod 


a mocrosHHad B xapakrepu3yeT u3MeHeHHe sHTpoMHH. B tabs. 1 IIPHBeJeHbl 
COCTaBbI IWIAKOB, KOTOPbIe ObWIM HCMOMb3OBaHbI B PaOoTe, MU ZKCIePHMeHTAJbHO 
HaliqeHHble 3HayeHua A, Bu AH, Botuncnenuble mpH MomomM MeTOwa HaH- 
Me€HbIUHX KBapaToB, a Take BemMunHE! L ana 1600°. 

Paccmorpeune TaO/IMIbI MOKa3bIBaeT, YTO OKNCMeHHe XpOMa, PpacTBOpeHHOro 
B %KHAKOM >Kesle3e, COMPOBOKMaercaA BbIeIeHHeM Tella B KOmuUecTBe 41000 
Kal. Ha | T-atom. Kak ormeuanocb B (7), 9Ta BENMUMHA HaXOANTCA B XOPOLUeM 
coriacHH C TePMOXHMHYeCKHMH AaHHbIMA — MIP YCNOBHH, 4TO MpoyKTOM pe- 
akiluH ABIaeTcA Cr,O3s. BaxxHo ormeruts, uto Kak L, taku Au Bes cyuae pe- 
AKIMM OKHCJICHHS XPOMA BECbMa MAJIO 3aBHCAT OT KOHIeHT Pall OKUCH KaJIbULHA 
B IWvlaKe. ITO MOXHO paccMaTpuBaTb KaK yka3aHHe Ha TO, YTO OKHCb XpoMa B 
NOMOOHBIX paciviaBax MpOABMAeT CBOLCTBA, IIPHCyWHe OCHOBHHIM OKucyiaM. Ilon- 
TBEPKNCHHEM STOFO ABJIAETCA TOT (PaKT, UTO MPH BBEJeHHH B *Kemesucroli wwak 
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KUCJOPO OKHCJIa — KpeMHe3eMa — OTYETIMBO HaGJliOqaeTcsa yBeIHueHHe KO9(p- 
(buttveHTa pacnpesenenua xpoma u TenmsoBoro addbexta peakiun. Yeeruuenne 
TenMOTh! peaKUMH B KHCJIOM UWlaKe M0 CpaBHeHHIO C 2KeMe3HCTHIM Ha HECKONbKO 
KU JIOKaJIOP HH MOXKHO PaCCMATPHBATb Kak Pe3YMbTAT KHCJOTHO-OCHOBHOFO B3aHMO- 
AeuCTBHA Mexky Cr2Os u SiO,. Stor BEIBO MOET ObITh CONOCTABCH C H3BeCT- 
HbIMH (akTaMH, XapaKTePH3YIOIMMH XHMHYeCKOe MOBeTeHHe CoeLUHeHHI 31e- 
MCHTOB YeTBepToro pxAqa MepHoyuyeckou cuctrempt JI. MW. Menneneesa. Tennora 
oOpas0BaHHA CHMKAaTOB B STOM PAY yObiBaeT IPH BOSpacTaHuu aTOMHOrO HOMe- 
pa SJIeMeHTa OT KaJIMA K 2XeNesy. Tak, OKHCb KaJIbIMA H KpeMHesem OOpa3yi0T 
PasIHUHble CHIMKATHI C OOJIbUIMM BbIeTeHueM Tenia (mopAyKa 30 kKan. B CJly- 
4Yae OPTOCHINKaTa), a Np OOpa30BaHUN CHJIMKATOB 2Kele3a BbIeIAeTCA OKOJIO 
10 kkau. 

[lostomy ecrecrBeHHO, 4TO pu HanuuMM SiO, B xwKeNe3HCTOM LWaKe TermoTa 
peaKIM OKHCJICHHA XPOMA HECKOJIbKO yBeMuuBaetca. Hanuyne pacrBopuMocrTH 


| TYPOMMaBKUX WNHHeIeH B CHJIbHO KHCJIbIX WWlaKkax NOATBepxwTaeT BOSMOMKHOCTL 


KHCJIOTHO-OCHOBHOFO B3aHMOeHCTBHA Me@XKILY OKUCIaMHM MepeXOJHbIX MeTAJIJIOB 
H KPeMHesemMom. 

lpant, Po6epre u Unnman (*) Ha ocHoBaHuH CBOUX OMBITOB TakxKe MPUXOLAT 
K BbIBOJY O TOM, 4TO Cr,Os ABJIAeTCA OCHOBHbIM OKHCJIOM. MoxKHO JOOaBHTb, UTO 
COBOKYIIHOCTb XHMHYECKUX PAKTOPOB MO3BOJACT CUMTATh 3TOT OKHCEN JIHLib Cua- 
ObIM OCHOBaHHeM B IWIaKOBbIX pacmaBax. 

OKCMeEPHMeHTAJIbHbIe JaHHble, KacaloujMecA peakUHit OKUCMeHUA MONMOZeHAa 
WM BOJbdpaMa, NOKa3biBalOT 3HAUHTebHO Goee YeTKYIO 3ABHCHMOCTb COOTBET- 
CTBYIOLHX PaBHOBeCHH OT OCHOBHOCTH Laka. 

IIpu oxkucneHuu MomMOJeHa >%KelesuCTbIM UWWIaKOM peakUMA mpoTeKaet 
C BeCbMa MaJIbIM TeIJIOBbIM 3(pPeKTOM, YTO HAaXOMMTCA B COrmacHH C TepMo- 
XHMHYeCKHMH JaHHbIMH MPH YCJIOBHH, ITO B WWiakKe HaXOJMTCA TPeXOKHCb 


_mMounOyeHa (?). 


M3 ra61. | BugqHo, ITO Npu BBEeHHH B Wak OKHCH KaJIblusA BeIHUMHAa KO- 
opduluenta pacnpesesieHuad MOmHONeHa YBeIM4uBaeTCA B 2—3 pa3a 10 CpaBHe- 
HHO C KeJC3HCTHIM WWIaKOM. YBENINYMBaeTCA TaKKeE H TeMIOBON Sc:ppekT peakUnH. 


Ta6Onmunua 1 
: Anasu3 waaka, % i | 7 
=) 
B BaKERe A B AH L1600°C 
z Nee FeO SiO» CaO | 
e — = a 
OnuTH Cc XpOMOM 
| 
i X14 87,8 — — 9000 —2,99 | —41000 66,8 
2 K2 69,0 —- 14,0 8100 —2,55 | —87300 64,5 
3 oe 51,9 = 24/5 T800e | 50587 | — 36500 67,6 
4 X4 Bile = 34,6 8700 —2,84 | —39800 63,8 
5 X5 73,6 18,0 — 10100 —3, 34 | —46200 110,9 
Oimiscwigh © MOMHORCHOM 
1 85,0 — — 50 = O77 || — 229 Oey 
: M2 61 6 a= 15,4 4050 —2,32 | —18500 0,69 
8 M3 66,0 A = O | —1,19 Om 0,07 
OnptTh c BOJbipamMom 
c / 8.0 = = 3230 —0,84 | —14800 7,8 
40 Bo $170 S49 4770 | —1,48 | —24800 ee 
4 B3 73.3 a bel page 5700 —1,81 | —26100 17,2 
12 B4 66,7 = 15,3 6780 | —2,05 | —31000 | 37,9 
13 B5 52,2 Re 24 4 7970 | —2,32 | —36500 89.4 
14 | B6 44.0 ps 34.4 g990 | —2:73 | —41000 | 114'8 
i5 B7 70,5 18,9 — 3665 —{ 12 | —16760 6,9 


BpeweHue B lWwlaK KpeMHe3eMa, HaOOOpoT, YMeHbUWWaeT BEHYHHY KOSPPHILHEH- 
Ta pacnpeweeHHaA MomHOXeHa B 2—3 pa3a 10 CpaBHEHHI0 C 2KEMeSHCTHIM WWIaKOM 
IPH MOUTH TOM 2Ke TEMIOBOM S*ppekTe. ITO yKasblBaeT Ha TO, NTO YMCHbIICHHE di 
oOOyCOBeHO SHTPONHiHOH CocTaBAONLeH CBOOOJHOH SHEprHH. 

Takum 06pa30M, KOpeHHOe OTHUHe peaKWHH OKMCJICHHA Mo.IHOJeHa, pac- 
TBOPCHHOPO B KeNe3e, OT PCAKUMH OKHCeEHHA XPOMa 3akKJ1OUaeTCA B TOM, XTO 
3ecb OOpasyerca BBICIUMH OKHCe, UTO MpOABIAeTCA B CFO OTYETAMBO BbIpa- 
*KCHHOM MOBCCHHH B WWIaKe KaK KHCJIOTHI. 

B cayuae peaKUHM OKHCICHHA BOMb~pPaMa 2eeSHCTHIM ULTaKOM TeIJIOBOH 
apbexr peaxuun cocraprser 14800 kaa. na | r-aroM. Ora BeAMYHHAa HaXOAHTCA 
B XOPOLIeM COracHH C T€PMOXHMHYeCCKHMH JaHHBIMH IIpH YCJIOBHH, YTO Mpo- 
AYKTOM PCakUWH ABIAeTCA TPEXOKHCh BOIb*ppaMa. BBeqenHe B UWIaK OKHCH KaJb- 
ina yBemuuuBaet L u TemoTy peakiHH (*). 

Ilpu BReyenuu xKe B Ilak KpeMHe3eMa OTYETIHBO HaOORaeTCA HEKOTOPOe_ 
yMeHbuieHHe L. 

OcoOeHHOCTH PeaKIHii OKHCJIEHHA 9IEMCHTOB NOAPPYNNbl XPOMa B 3HAYHTEJIb- 
Holi CTemeHH OOyC1OBsIeHbI (pOpMOM H KHCJIOTHO-OCHOBHBIMH CBOHCTBaMH OOpa- 
3YIOULHXCH OKHCJIOB. 

Peaklnsa OKHCIeHHA XpoMa, OOpasyroujero cabo ocHOBHY!0 CrzO3, cpaB- 
HHT@IbHO MaJIO 3aBHCHT OT OCHOBHOCTH lWwlaka. 

PapHoBecHe peaKIlHii OKHCJICHHA MOTHOZeHa H BObdpama, OOpasyroulHx 
B [lake BbICWIH€ OKHCJIbI C OTUETIHBO BbIPaxXXCHHbIMH KHCJIOTHBIMH CBOHCTBa- 
MH, HaXOJHTCA B 3aMeTHOH 3aBHCHMOCTH OT OCHOBHOCTH. 


MHCTHTYT MeTaWIOBeACHHA H (PHSHKH MeTa0B ToctynHao 
LleHTpatbHoro HayYHO-HCC.1eOBaTeIbCKOLO 13 VIII 1958 
HHCTHTYTa “epHOH MeTaayprHn 


UHMTHPOBAHHASA JINTEPATYPA 


1B. ®. Cypos,O.B. Tpasun, Jl. A. Dlpapuman, C6o 

) »O. B. | 5 dhe Ax ? : px. []po6.2. Merasosex. 
H us. MeTamos, 4, 1955. ? H. H. Tlepesawzos, Jl. A. Wspapuman, Joka. = 
4-H Konep. 10 (PuSHKO-XHMMYeCKHM OCHOBaM MPOH3BONcTBa cTaqH, M., 1957. NoG 
Grant E.C. Roberts, J. Chipman, J. Metals, 6, No 2, Sect. 1, 145 (1954). 


45. M. Morytnros, H. He Ile an S 
es Wieos pepaaos, Jl. A. Weapuman, Mss. AH CCCP, 


= 
or 
Le) 
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XHMHYIECKAA TEXHOJIOPH 9 


Uuen-koppecnongent AH CCCP WM. H. MJIAKCHH u B. H. COJIH bILIKHH 


MH®PAKPACHBIE CNEKTPbI HEKOTOPbIX ®JIOTOPEAFEHTOB 


IIpu u3y4enuu copOunu daoropeareHtos Ha MOBePXHOCTH yTOJIbHBIX YACTUIL, 
OTJM4UHE OT XHMMHYECKOPO 3aKPeNJIEHHA AHAJIOPMUHbIX BeLIECTB Ha PAe MHHE- 
WIOB (TasleHHT, KaJIbILHT, (PPIOOPHT u Ap.), TPYLHO CheMaTh OHOSHAUHDI BBI- 
4, O XapakTepe OOpasoBaHuA MOHOMOseKyApHOrO con. [Ipeqniqyuyumu pa- 
Tamu (*~*) OblIO BHIACHEHO, 4TO HaHOosee aqxpeKTuBHOe NelicrBue mIpu cu0- 
WMH yIJIA OKa3bIBalOT PeareHTHI, COMep2KalllHe B CBOEM COCTaBe THPOKCHJIBHY1O 
yy HW anOMAPHy!O 4aCTb TepMenoBcro, aucdaTHueckoro Hu apomaTHyecKoro 
[TIOB. 

Jl BbIACHeHMA CTPyKTYPHbIX OCOOeHHOCTeli CIMpTOBbIX peareHTOB rp 
TOTAWMM YIsIA MeTOOM MHppakpacHou CilekTpocKonHH OpluIM U3Zy4eHbI (10TO- 
sareHTbl: LIM-68, «cmecb cnupToB C\3_j,>» H «KYOOBbIe OCTaTKHY. 

MM-68 sBmaerca cMecbio alncbaTHuecKux CNMpTOB c 6—8 yraeposHbIMH ato- 
AMM B MOsleKyste (*). Cmecb cnupToB Cy3;g— CM€Cb CIMPTOB C HaCbILLeHHOL H 
SHACHILLEHHOH yrvIeBOLOpoLHOK wWenbio. KyOosnie ocTaTKH — OTXOJbI OT pa3- 
HKH CYyJbdaTHOrO CkuNMAapa-chiplla C COMepxKaHHeM TeEPNeHOBHIX CMMPTOB JO 
mh _(*). 

MudpacnextporpamMpl (bioropeareHTos Oblid CHATHI B OOJIacTH OT 3 Jo 9 1 
1 IBY XJIyueBom cneKTpodotomerpe MKC-2 c npu3mMol “3 XJOpHcToro HaTpua. 
cCuIeyeMOe BEMLECTBO TOMeLULaIOCb MOKLY JBYMA MJIOCKO-MapaJJIe@IbHBIMH M1a- 
WHaMu 43 onTHYecKoro cdbarooputa. Touimuna coax peareHTa coctTaBJIAwa 
mr/cm?. CnekrporpamMbl dmoTopearentos MM-68, «cmecb cCmHpTOB Cj 3_ 1,» 
«KyOOBbIe OCTaTKH» IpHBeseHb! Ha puc. |. 

Tlonyuennpie uncbpacnekTporpaMMbl uMelor oOmHe MO/IOCbi NOroujeHus, 
TOpbIe KAYECTBEHHO XapaKTepHsylOT COCTaB PeareHTOB MO COLepxaHHIO yTuie- 
YIHbIX Py, CBASAHHbIX C KHCJOPOROM H BOROPOOM. 

Tlornomenue upu 1380; 1460 u 2930 cM + OTHOCHTCA K KoeOaHHAM 
yin CH, u CH, B ammdarwuecKix M apOMaTHUeCKHX COCIMHEHHAX (?). 
DUCYTCTBHE MOJIOC MOrIOULeHHA NpH 3320 u 3410 cM + yKa3bIBaeT Ha Hane 
JIbHbIX M@2KMOJICKYJAPHbIX BOROPOAHbIX CBxA3eH TO rpynnam OHNE Cy =} 
oocbI norsmomesnua mpu 1160 u 1230 cm~* nosBoOaIoT YCTaHOBHTb HasMune 
aseli C—O B aypax cbenom0B HM apoMaTHYeCKHX SPHPOB, a TaKKe jedbopMa- 
(OHHbIe KONeOaHuA OH (°). [lomocy mormoujeHHa pH 1700 cm + MOKHO oTHe- 
MK CBA3H C=O, KoTOpad BXOJMT B COCTaB KHCJIOTHOH Ipyiilibl COORG): 

Vutepecuo otmerutb, uro bpayHoM (?) ObwIH MOJLyYeHbI HHPpacneKTporpam- 
1 qa 12 yrne pasnMuHbIxX MeCTOPO*KAeHHH, KOTOPbIe Cokep2KaT NOMOCBI MO- 
OULCHHA, AHAOPMIHbIe MOMOCAM UCC/eOBAHHbIX (PoTOpeareHTOB, a XapakTep 
la KPUBbIX JIA yrvieH HM UX peareHTOB, OAMHAKOB. Harpes yrua BBaKyyMe LO 
0° npuBoguT K MCYe3HOBeEHHIO MOJIOC MOrsOuleHuA 2a wu 2920 cmt, onpeze- 
JOULHX Hasw4ne BoLopoHol cBasu u rpynm CHy (*). STO Sees scape rt baie 
exkJle BCeTO 0 BOSTOHKE OKUCJICHHOTO MOBEPXHOCTHOTO COA YPOJbHBIX WaCTHIL. 

Haanune rpymn, cmoco6HbIx K OOpa3s0BaHHio BOMOPOMHEIX CBA3eH, Kak Ha 
BEPXHOCTH YIvIA, TaK M BO (OTOPeareHnTe MO3BOuAeT HOMYCTHTb (pu3nueckyt1o 
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COpOWMIO MOBCPXHOCTHO-aKTHBHOrO BeluleCTBa IPH KOHTaKTe U Ore 
po4uHorO MOHOMOseKysapHoro caoa. I]pucyrcTBue CHJIbHBIX OJ ae me 
Hua mpu 3300 cm, onpefersoulux HasIMdHe BOLOPOAHOU CBaA3H Ha I = a 
yrOJIbHBIX UAaCTHIL H BO cbloTOpeareHTax, MOATBeprkaeT Takoe mpecTaBJeHu 


BorHobae Wes " 
5000 4000 =3000 =2500 2000 1500 1400 1300 1200 Mitcm 
y/ 


2 3) 4 ew 6 RA 8 Ip 
aa 
Puc. 1. Unppacnextporpammpt (buoTopearenTos oT 3 0 9 yp. 
A — UM-68; 5 — cmecp CNUPTOB Cjs_i2; B — KyOoBble . OCTaTKH 


Apropbl lpuHocat Onarogapuocrs JI. A. Uraarpenoii 3a TIOMOULb IPH BbIIOU 
‘HEHHM SKCMCPHMeHTAaIbHOH pa6orbl n OOcyxeHHe LaHHbIx. 


UnctutyT ropxoro jena Ilocrynuno 
Akajemuu HayK CCCP 6 IX 1958 
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XHMHYECKAA TEXHOJO‘H A 


H. E. PMJIOHEHKO, HU. B. JIABPOB u C. B. AHPEEBA 
OB OKCHKAPBHAAX AJIFOMMHHS 


(IIpedcmaeaeno axademuxom JI. C. Kopocunckum 23 VII 1958) 


Kak u3BecTHO, OKCHKapOnAbI aluoMuHuA, AlaOaC ux AI,OC, nonyuenp! Kpucra- 
IM3allMeH COOTBETCTBYIONLAX 10 cocTaBy pacmaBoB B cucteme Al,O3s— AluC; (2). 
YcTaHOBJIeHHe BO3MOXKHOCTH OOPasz0BaHUA ITHX COeMMHeHUH B TBepoH (base 
IpH HeMOCPeACTBCHHOM B3aHMOJeHCTBHK TIMHO3eMa C yruIepONOM MmpescraBuser 
IHTepec JIA OTPaceH MpPOMbILWICHHOCTH, MPOH3BOAAMLUX WIM HWCNOb3YyIOULHXx 
‘OPyHOBbIe MaTepHavIbl. . 
_ [lis usydenusa9Toro Bompoca, aTakxKe JIA YCTAHOBJICHHA ONTHYCCKHX CBOLCTB 
DKCHKAapOHAOB asIOMHHUA, He OMpeeeHHbIX MpH usyyeHuu cucTempt Al,Os— 
\laCs, Hamu OblIM MpoBeseHbl ONbITHI TO UX 


° fee.%, 
‘MHTe3y. C STOM WebIO M3POTOBJAIHCb LWIHXTHI sl ay 
13 pacueTa MpoTekaHuA CeLyiOUNX peakilHH: oD 
3A1,03 + iG — 2AlsO4 a CO; (1) IO ep 
2A1,03 + 38C = AlgOgC 4+ 2CO, (2) 
Q 
AlOs + 3C = Al,OC + 2C0. (Gy ae 
CoorTBeTcTBeHHO WuxTb 1, 2 u 3 cosepxKa- gh 
iM: 4; 15 u 26% yraepona. 
HcxogubiMu MaTepHaslaMi CJly2KHJIM BbICOKO- 


be Se 
lacnepcupii (2—O 11) y-ranHosem (cyMMa mpu- 000 600 700-600-1900 C 
receli MeHee 0,2%) u HeTaHOi KOKC (3epHu- 5 RIT A Seater Ox 
TocTbio 50—O ), cosepxaBuMlt oKo0 0,5% Penn ieee RAscee: ee 
Obl. [IpHroroBJleHHble H3 WIMXTbI OPHKeTbI MO- yyyyra 1, 2—wnxta 2, 3— 
(ellaJMCb B 3HHTEPKOPYHAOBbIN THTeIb C KPbIILI- wuxta 3 
<OH, KOTOPbIM B CBOIO OUepeb 3akJIiVUaJICA B 
paduToBbili Tureitb. Tepmuyeckaa oOpaOoTKa OpHKeTOB MpousBoOAMIacb 
3 neun TamMana B unTepBasme 1500—1900°. Iloqbem Temmeparypbl WWMicn 2— 
5 aca, BbiepxKKa OCYUeCTBIANAacb ¢ TOUHOCTbIO -+-10” B TeueHHe | uaca. 
Jl KOHTponA XOMa peakWMM OMpeteiAach MoTepA OpHKeTOB B Bece IPH 
epmMuyeckoi ux oOpadorKe. Bce mouJyueHHble oOpa3llbl MOsBepraucb MHKDpo- 
KOUMUCCKOMY aHasu3y MMMePCHOHHBIM MeTOJOM H B MOJIMPOBaHHbIX uluax, 
| HEKOTOpble 43 HAX — XHMHUCCKOMY aHaJM3y. 
Pe3ybTaTbl PUpeseseHUA MOTepH B Bece OPHKETOB MpescraBseHbl Ha PHC. Li 
Muxpockonuueckuit aHamus oOpasiloB, MOMYYCHHbIX TePMUTCCKOH o6pavor- 
olf WMXTbI 1 NoATBepAM MpoBeeHHOe HaMH paHee UeC/leoOBaHHe (7), MosToMy 
[bl He OyeM OCTaHaBJIMBaTbCA Ha ero pesyuJIbTAaTax. es 
Muxpockonuyecknit aHaiu3 OOpasiloB M3 IIMXTbI 2 noKa3a, uTo mpu 16 5— 
640° oHu COX%KeHbI MAKPOJINTAMH JNNHHeIH AlsO4 u 3epHamu Koxca. C 1680 
arperaTax UIMMHeIM MOABIAIOTCH BKpalieHHA ABYX (a3 C BbICOKHM CBeTO- 
PeJIOMJICHHEM, HO C Pa3JIHUHbIM [BYMPeOMJICHHEM. CHuIbHO ABYIIPesIOMJI AOU 
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. ° j 
MHKPOJINTI COLep2XaTCHA B OOpasiax, CHHTE3HPOBAHHbIX IPH Wari | 
KOli TemMMepaType B MOCTOAHHOM KOJIMUCCTBE, 61M3KOM K 0%. Cpe : yap 
TIOMJISIOULHe MUKPOJIHTbI C MOBbILUCHHEM TeMMepaTypbI BbI-ep2KKH eke es, i 
(POPMY BbITAHYTHIX MaCTHHOK, CItyTaHHOBOJIOKHHCTbIC pepe risicse p 
creneHHO 3aMellaloT 3CpHHCTHIe arperaTh! WINHHeIH. OKoOs0 comepxKaHy 


Puce. 2. O6pasey wauxtTs 2. YAMHHeHHbIe Puc. 3. CBoOo,HO pactyulve B MycToTa 
paspespr AlaOaC (cBeTso-cepbie) H WMHHesb o6pa3iva WuXxTH 3 Ta6muUKH AlsOC. 250™ 
AlsOa (cepa). Cnet oTpaxenubiii. ' 250 


CBOH pa3Mepbl; HO IMPOHH3aHbl MHOFOYMCJICHHbIMH TOpaMH, OOpa30BaBy 
IWHMHCA B MecTax, Ie paHbliie HaxOMMINCb 3epHa KOKCa. B_- uxHtTep 
Basle 1860—1900° mpoucxogut pesKaa ycayKa, Hu OpuKer mpeBpauiaeres 
B IWIOTHBIM, MOHOJMTHBIH OOpasell, COXeHHDI GecnopayOyHO pacnosOxKeHHBIME 
WaCTHHKAaMH C M@JIKUMM BKPallJICHHAMH 3ePeH CHJIbHOABYMPeJOMJIAIOULeH (ash 
HU OKTaSApaMH UWNIHHEIN, BbIMOHAIOULUMH NOJIMTOHAaJIbHbIe yUaCTKH Mex} 
NJlaCTHHKaMH OCHOBHOH (ba3bl. B NOMMPOBaHHbIX WWIMpaXx MWaCTHHKM HMEIOT CBeT- 
J10-CePbIH UBT H 3HaYHTeIbHO ycrynator mo peabedy wimnHenH (pu. 2). ApKo-+ 
NOMAPH3YIOULME 3ePHa B MOMHPOBaHHBIX WINdax UMerOT GesbIit BET H BbICOKYIO 
oTpaxkarTebHylo CmocoGHocTb. B orpaxkeHHOM cBeTe 3TH OOpPa3Itbl AHAIOTHUAb 
oOpasiam (+), nowyYeHHbIM KpucTadmusalneli PpaciaBOB, COJepxKaBlunx PIn- 
Ho3sema 80 H KapOujla atiomunus 20 Mom. %; TOTepA B Bece OPUKeTOB WIHXTHI 2 
TakKe CBHJeTeIbCTByeT 06 OOpasoBanHH 4 AI,O3-AliCs. | 
TerpaoxcukapOuy, amiomunusa GecuBeTeH CO CTCKASHHBIM cnerKa nepslaMyT- 
POBbIM Oj1eCKOM; KPHCTasIM3yeTcs OH, 110-BHJMMOMY, B POMOHYeCKOH CcucTeMe 
(ABYOCHBIN; C MpsAMbIM moracanuem), oOaqaet No = 2,010, N, = V,9e8 
Ng—N,= 0,025, ynauuenne (—), B CKPelULCHHbIX HHKOJIAX OTJIHMUAeTCA AHOMAJIb- 
HOH CHHeit HHTepepeHUMOHHOL oKpackoit. Muxkportsepocrb TerpaokcuKap6nsa 
amomnHHaA H = 1610 KD/mm?. 
_ Muxpockonnueckuii ananus O6pasloB U3 WHXTHI 3 moka3al, uTo npuw 1615— 
1640° ou TaKxKe ClaraloTca MHKPOJIMTaMH WINHHeIH M 3epHamH KoKca. C 1680° 
B arperaTaX IMME NOABIAIOTCA BKpanneHnsA CHJIBHOUBYIIpeOMJI AIOULUX 
MMKPOJINTOB. C MOBBILIeHHEM TeMMepaTypbl CHHTe3a KOJMUCCTBO HX pe3kKO BO3- 
pacTaeT, MPH COOTBeTCTBYIONLeEM YMeHbIIeHHH cofepxkaHHA wmnuHHetn. Ip 
1830° wnniHetb Haneno SAMCHLaeTCA APKONOJIAPH3 yIOULHMU 3ePpHaMH, Oj[HaKO 


COXPaHAIOTCA elle B He3HAUHTeIbHOM KOuHUeCTRE 3epHa Koxca. IIpu 18605 


OOpasilbl HaleNO CNOKEHBI 3ePHAMH CHbHOARVENeN i 

Pee ae ep ONBVADCTOMIAIOWUeH (asbl_ pasMepoM 
U, Tp PasMep ux Jocruraer 10—12 ». B orpaxkeHHom cpete cbopma 

es Pa3spe3oB STO ashi, ux Seb UBeT WBbICOKAaA OTPaxkaTesbHasg cno- 

COOHOCTh aHANOPHYHbI TAKOBbIM ait AlsO3- AlaCz (1), a TakoKe Oe1bIM BKpareni 
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iM, HaOJOaBUIUMCA B OOpasilax wuxts 2. Moreps B Bece oOpa3uoB mpu 1860— 
880 TAKKE CBUACTEIbCTBYeT 06 OOpas0BaHuU MOHOOKCHKapOuJa aJIIOMHHHA. 
Ipu 1900° sepxa monooxcnKapOuya amiomuuna mpuoOperaor dopmy Oa3asbHblx 
raOIMeK PeKCarOHabHOTO OONNKa, MomepeuHiK KOTOPHIX JocTuraetT 30 u 
puc. 3). 

_ Mowookcukap6uq asiomuHua — maxpocKonuuecku YePHbIN C aJsIMa3HbiM 
IECKOM, KPHCTAaJIM3yeTCA B TeKCarOHasIbHOM cucTeMe, OMTHYeCKU MONOKUTe- 
eu, V.= 2,16, No= 2,11, N.— N,= 0,05. MukporBepyocth MOHOOKcHKap- 
Sua amiomuHua H = 1500 xI/mw?. To cpoum ontuueckum CBOHCTBaM tha3a, 
STHECeHHAaA HAMM K OKCHKapOMAy aOMUHUA, O1M3Ka K HUTPHLy u cyOoKNCH 
3) asuomunnsa. Ho ona He paaaraercs BONO, KaK HUTPUA aOMHHUS, Ht KpucTa.l- 
MM3yercA He M3 Tas0BOH *asbl B Bue TeKCaTOHaMbHbIX NPU3M, KaK CyOOKHCb 
AJIOMHHUA, a B BUe 3epeH Hi OasasbHbIxX TAOIMYEK B PesyIbTaTe peak B TBEp- 
ou (a3e. 

B cBa3H ¢ TeM, 4TO JaHHbIe MOTepH B BeCe M MUKPOCKONMYeCKOrO aHau3a 
OMMPOBaHHbIX WIMpoOB NO3BOIMIM YCTaHOBUTh MpHpoky CHRTe3HpOBaHHbIX 
a3, XMMHYeCKHH aHamu3 OOpasiloB 3HauMTebHO yMpocTHsIcCA MO CcpaBHeHHIO 
aHaJIH30M COcTaBOB pH usyyeHHu cucrempt Al,O3s— AlaCs (). 

Ucreptble B TOHYALWIH MopomioK mpoOb pasmaranuch B KuNaem 10% 
pacTBOpe efKorO HaTpa; HepacTBOPHMbIM OCTaTOK, COCTOABLUIMH ‘43 WIMHHeI 
(u 3epeH KoKCa), oTcpHbTpoBbiBaca. M3 pacrBopa OObl4dHbIM CHOCOOOM ocaxk1a- 
JaCb OKHCb aJIKOMHHUA, OOpasOBaBUaAcCA IPH Pas/OXKeHHH OKCHKAPOUOB aulio- 
MMHUA. PesybTaTbl XMMHYeECKOFO aHaiu3a COBMeCTHO C JaHHbIMH paciera (pa- 
30B0r0 cocTaBa OOpa3lloB, NOMYYeHHBIX U3 WMXT 2 u 3, MpescTaBeHbI B TAG. |. 


aren tina 
XUMVYCCKHH u (pasoBbIi CocTaB OOpasyoB WUXTHI 2 uv 3 Noce TepMHueCKOli 
o6pa6orKu 
J,aunpie XHMHUeECKOTO aHaJH- @Pa3o0spiii cocTap, Bec. % 
3a, % K HaBecke ( 
Temnepa- : 
Typa, °C HepactTB. Oc- MOHOOKCHKap- | TETPaOKCHKap- 
AlLOsnactn Grarqae menor Gm PEE EO Oud aE 
lila a 2 
1680 5,20) Gl O55 83,52 1,4 Oe 
1720 LOR RW WE 54,06 ce Seale 
1750 83,47 2 eAle3} 23,02 0) 69,8 
1780 96,411 0,49 13,44 4,9 | Sl a 
1810 98 ,97 HCT MAL PAS) 4,7 84,0 
1860 99 ,07 HeT MS 4.0 84,3 
Ll texera 3 
1680 Dee The i 23) 64,32 18,3 
1720 48 , 24 | 16,39 44,06 38,8 | 
1750 SPP | 9 62 23,74 | 66,5 
1810 121,02 2,02 | 0,52 | 97,3 
1860 124 27 Her HeT | 99,9 


ConocraBleHHe JaHHbIX XHMHY¥eCKOrO HM MHKPOCKONHYeCKOrO aHaJIH30B, 
a TakxKe onpeleneHia MoTepH OpHKeTOB B BeCe NOKASbIBaIOT, YTO BHE 3aBHCH- 
MOCTH OT COlepxKaHHA yruepoa B WUXTe MePBbIM IPOAYKTOM B3anMOReHCTBUA 
rIMHO3eMa C TBEPALIM yruiepOMOM ABIACTCA WIIHHEJIb. rife *Ke ose te 
(IPOLYKTOB COOTBeTCTBYeT BbILMeyMOMAHYTHIM a My vee ane a 
Takum oOpa3om, lipoBeyleHHaA pa6ora moKasaa, WTO AliOuC u KG 


MOrYT ObITb MOMYYeHbI He TOMbKO M3 7KUAKOH (pasbl, KPHCTaMMsaltnehH pacivia- 


vl 


BOB B cucTeme Al,Os— AlaCs (!), HO u B TBepsoii dbase, B3aUMOJeCHCTBHEM TIME 


3emMa C yrvlepoqoM B uHTepBane 1700—1850°. 
OnpefeienHple B paOore ontuyeckne cBolicrBa OKCHKapOHJIOB aJIKOMHH) 
PaclMpAIOT BOSMOXKHOCTH MHHeEpasOrMuecKkoro aHamH3a B OGnacTH KOPYHJOB 


a0 pa3HBHBIXx WM OFHeEyYNOpHbIx MaTepHaJioB. 


Ilocrynnao 


Beecowsupii HayuHo-nccreqoRaTenbcKuit HHCTHTYT 
29 VII 1958. 


aOpasuBos u wudpopaHust 


UMTHPOBAHHAS JIMTEPATYPA 


Diep ke ste tG Long, MH wm tex) ) Ain Ceram Soc., 39, 1, 1 (1956 
Set, 1 O®unoneuxo, UV. B. Jae p oB, Cs B: AHA peesa,P. JI. Tlep3ne] 
JIAH, 115, Ne 3, 583 (US). 8 IM. ie. BeneuKku ii, M. B. Panonopt, AAH, 8 
Ne 5, 751 (1951). | 
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loksann Akanemun Hayk CCCP 
1959. Tom 124, Ne 4 


CEOJIO‘H 


B. A. AMAHTOB u I. Tl. PARYEHKO 


O KOHTHHEHTAJIBHbIX MEPMO-TPHACOBDbIX OTJIO)KEHUSX 
WEHTPAJIBHOW MOHPOJIMM (XAHPANCKOE HAYTOPbE) 


(ITpedcmaéaeno akademuxom JI. H. IWepoakoesim 24 VII 1958) 


Teomormueckve WCCICKOBaHUA, IIpOBeAeHHble 3a NOCeLHHe FOAbI B pasuHy- 
bIX paouax [lenTpajibHoH Moxrosuu, MpHnecsiM pA HOBLIX JaHHBIX 110 cTpa- 
arpapuu WM MCTOPUN pasBUuTHA OONACTH, paHee COBEPLICHHO He U3y4eHHOIt B reo- 
OrH4eCKOM OTHOIMeCHHH. OJHHM 3 HHTePeCHbIX pe3y/IbTaTOB STHX PaOOT ABH- 
OCb OOHapy2KeHHe Ha Moma TOpHBIX coopyxeHnii Xauraiickoro Haropps 
WIOPUCTHYeECKH OXAaPaKTePH3OBaHHbIX OTJOXKeHHH BepXHeli MepMH — HH2KHE- 
O TpHaca, BOSPaCT KOTOPbIX JaTHpyeTcs HaxOAKaMH PaCTHTEJIbHBIX OCTATKOB 

JOBOJIbHO OOWJIbHbIM KOMIJI€KCOM CHOp. 

OrsioxKeHHA MepMo-TpHaca Opluid ycTaHoBseHb! B. A. AMaHToBbIM H psioM 
pyrux uccueqoBpatere (A. A. Xpanos, B. A. Makapos) B Bue H301HpoBaH- 
BIX Moen Cpeln (PIHWOUAHbIX TOL HAKHETO — CpeHero Maseo3s0a Ha mpa- 
o0epexbe Tamupa u sepoOepexbe Opxona. JLauee kK 1ory H 10ro-BOCTOKy Te xe 
TJIOXKCHUA BCTPeualOTCH MO }OXKHbIM OKPanHaM Xauras: OKpectuoctax r. YOyp- 
<aHrav, BepxoBbax OuruH-lona u O1u3 comona Basn-Yaan. B KaxkKOM H3 
(a3BaHHBIX YUAaCTKOB VOUlalW BbIXOJOB MePpMO-TpHaca He3HAaUHTeJIbHbI Vi 
APbupylOT B Mpeselwax HECKOJIbKUX MeECATKOB, PeAKO COTeCH KBalpaTHbIx 
YUJIOMETPOB. 

Ha wWHTeHCHBHO JHCMOWUMPOBaHHbIX (PIMMIONAHbIX TOJMAX HWKHErO — cpel- 
(ero MaJleO30f pacCMaTPHBaeMbIli KOMIVJIEKC OCAQKOB 3aJleraeT C Pe3KHM HeCo- 
JlacveM MU C 6a3a/IbHbIMH KOHTIOMepaTaMH B OCHOBAHHH, OTJIHUAACb OT MepBbIXx 
[eHee HaMpAXKeHHOM CKMaLyaTOCTbIO 9XKCKTHBHOTO Tua. CrpykTypHoe Heco- 
macve M@Ky 9THMH KOMIIeKCaMH OCOOEHHO OTYeETAMBO BUAHO B BeEPpXOBbsXx 
Yaruu-Toua, rye WIMKaTHBHbIe (OPME! B OTIOXKCHHAX MEPMO-TpHaca HE OCJOX- 
eHbI KPYMHDIMH PaspbIBAMH HM MpeACTaBMeHe! MpOCTbIMH TOMysaMKHYTHIMH Opa- 
MCHHKIMHAIAMH C yrviaMu MafeHusA NopsAyKa 15—25° Ha kpbiipax. BOnn3n 
a3JIOMOB Hallps>KeHHOCTh JuCMOKalMli pesKO Bospactaer. Syecb %e MOsB- 
MIOTCH Kpalive COKHbIe U Take BeepooOpasHble CKakH, OOHapyxXHBAaloULHe 
eHJleHIIMIO K 3ampoKugpiBanuio. [IpumepoM MoxoOubIx CTpyKTyp MO2xeT Culy- 
<uTb Bwv0THHCKHii rpaGeH Ha JeBOGepexbe Opxona. 

B cocrase Tommy MepMo-TpHaca MiaBHad POsb MIpMHaexKkuT rpyOoKnactuye- 
KUM HM TeCUaHO-rvIMHUCTbIM OTJIOXKCHHAM: MCKOPaJIeUHbIM HW CpeHeraJieuHbIM 
OHTJIOMepaTaM C MOYHHCHHBIMM KOJIM4CCTBEHHO NadkaMH H MpOCJOAMH CJlaH- 
eBaTbIX aJICBPOMHTOB HW Canes. OTAMYHTeIbHOU OCOOeHHOCTHIO STHX OCALKOB 
BJISIOTCH MOHOTOHHbIe Cepble TOHA OKPaCKH, WHPOKOe NPOABJCHHE KOCOH CJIOH- 
TOCTH J[ebTOBOFO THMa, a TaKxKe HHbIe MPH3HaKH, YKAa3bIBAlOlWe Ha MCJIKOBO- 
(O-KOHTHHEHTAaJIbHbIe YCJIOBUA CeMMMeHTAaLMH — 9TO, SHAKH pxOu, IIMHHCTbIe 

TEJIbHbIM JLeTPHT. 
 csarcr, ohare MOBCeMeCTHO HavHHaloTca pa3spesbl ues 
puacoBoro KoMMslekca, XapakTepHa COBePUIeHHaA CTENCHD Ceo ee eee : 
oro MaTepHasia, OOpagoBaHHOro MpeHMyulecTBeHHO eget W mecuaHuka 
IM TOJIMM CpesHero Mameosos, KBapuTaMH H KBaplleM. PpeACTaBJICHHbIe F 
anbKke 6a3a/ibHbIX COCR TPaHUTOHAL MpHHaliexkat panuT-noppupam, a Tak- 
159 


7Ke [PpaHHTaM M PpaHOAMOpHTaM, KpaliHe CXOJHbIM C COOTBETCTBYIOULMMH | 
HOBHAHOCTAMM WWMPOKO IIpOABJICHHbIX B XaHlae BaPHCCKHX IJIYTOHOB. 

Bpepx MO pa3pe3aM KOHTJIOMepaTbl CTAHOBATCA Ooslee MesIKOraeuHh, 
KouMuecTBO HX YObIBaeT, HO BMECTE C TEM BO3PaCTAeT POJIb APKOZOBUTHbIX 
WaHHKOB H aJieBPOJIMTOB. ; 

J{oBOuIbHO NOIHbIM paspe3 9THX OTIIOXKeHHH MOXKHO HaOMOLaTb Ha weB 
pexbe Opxoua, B 30 kM K 3aMayy OT moc. UJauxa-Comou (JouuHa p. Bumo 
re Ha POroBuKax MeCYaHUKO-C/aHWeBOH TOMI CpeAHero Masleo30a c yrao 
HecoracHeM 3aJleraioT (CHH3y BBepx): 

1. Kouramomeparbl cpeqHe- H KPyMHOraseyHble, CocToAmMe U3 XOpOl00 
TaHHOH TasIbKH MH MeJIKHX BaJIYHOB, pa3sMepom jo 0,2—0,25 m. Tambxa, 
MIOTHO yWakOBaHHad B rpyOo3epHucToM MecuaHHKOBOM WeMeHTe, HapsaAly ¢ 
TOBEKaMH NOACTHMAIONeH TOMMM BKONaeT CpeqHenateosofickue rpaHur-m 
(pupbl H rpanoxuoputel XauraicKoro Oatomutra. Mauka ne ofHOpogua O1aro| 
PA HaIMYHIO CMHMUHBIX TOHKUX (0,1—0,4 mM) mpocaoep cpequesepHucroro | 
JIMMHKFOBOFO [leCUaHHKa ........... .. . . . Momnocnemm 

2. CiaHi{bl Wenme/bHO-cepble H YepHEle, TOHKOJIMCTOBATHIC, YIIHCTbIe C Ty 
CJIOAMH CBETJIO-CePbIX APKO3OBbIX IeCYaHHKOB HM M@IKOrFaeuHbIX KOHTJIOMe 
trop. ToumuHa cnoep oT | no 5 M. @Ovyopa, OOHIbHbI pacTuTenbHbIl JeT 

ee ee eC kN ye 

3. Yepelopanue MeKoraeuHbIx KOHTIOMepaToRB c JHH3aMu CBeTJIO-cep) 
aPKOSOBUAHBIX leCYaHHKOB WH Te€MHOOKPAIlICHHbIX OKPCMHEHHBIX awleB 
SUITORS. seid evils a TR. RU a S28 Monge amen 


O6émaa mMomuHoctTh 320 
Cpelu pacTuTebHbix OCTaTKOB, MPOHCXOAMLMX H3 aleBPOJHTOB HM Mmecua 


KOB CpeqHeit M BepXHel MayeK paspesa, m0 cCOopam B. A. Amantona uT. II. P 
4€HKO YCTAHOBJeHbI Cilelyrourue cbopmpt: Paracalamites longicostatus Rade: 
Noeggerathiopsis cf. minutifolia Radcz., Noeggerathiopsis mongolica sp., r 
Noeggerathiopsis aff. angustifolius Radcz. (s. st.), Yuccites typ. angustifoli 
Pryn., Tersiella rarinervia Radcz. s. 

Ilo saxmouennio T. 11. Pamyenko, Janupili KommeKc (POpM ABJAeTCA NOBON 
HO HeoOpl4HbIM. C OAHO!i CTOPOHEI, B HEM IP€ACTaBICHb! THMMYHbIC 103 qHenep: 
CKHE KOPAanTOBble C Y3KHMH, JWIMHHbIMA JMCTbAMH uf PYCTBIM YKHJIKOBaHHe) 
Tloqo6unle Kopyautossie XapakTepHbI JWIt HaHOomee no3qHux MaJleO30HCKH 
aop CuOupu, orseuaromux BTOPOH NMOJOBHHE BepxHeli mepMH. Taxkue (pop 
YCTaHOBJIeHbi, B YACTHOCTH, H3 BepXHeNepMCKHX OTMOMKeHHi Ky36acea u Tyr 
rycckoro 6accelina. | 

C {pyro cropousi, copmectuo ¢ sTuMu Noeggerathiopsis 8 ormomenuax Br 
JUOTY OlpefeeHbl octaTKu Tersiella 4 Paracalamites, wsBecruure 13 HH KHE 
TPHAaCOBbIX OTO%KeHHH Kys6acca (MaJIbleBcKaa cButTa). Hamuuve B coctaB 
TOJIMLH 2JIEMeCHTOB Me3030q NOATBEPKTaloT H HAXOAKH 37ech tbopm Yuccites typ 
angustifolius, uspecruoit no cux NOP TOJIbKO H3 BEPXHETPHACOBLIX OTOXKEeHM 
Tlamupa nu HuxKuero Tpwaca Bamkupun (Cypaxaii). 

CBoeoOpasupili cocras (blopuctuyeckux ocTaTKOB mosBoM I. IT. Paguenk 
CAENaTh 8aKIOYeHHe O HWKHETPHaCOBOM Bospacte TOMA, He HCKOUaA, BIpo 
‘I€M, BO3MOXHOCTH H HECKOMbKO Goslee APpeBHero ee BospacTra — nepexoxuor 
‘OT BepxHeH MepMu K Tpuacy,. 

ononnuresnbHo BOSpacT TOM YTOUHAOT cHopbl 1 MIblIbUa, BbIeIeHHBI 
HM. 9. Banpy u E. M. Aunpeesoii 13 oOpasila yraucroro cnanita cpeqneli nauk! 
Paspesa p. Bumiory-Ton. 3yecp ycTanopent!t Azonotriletes microrugosu. 
Waltz., Azonotriletes asperatus Luber forma major un f. minor, Azonotrilete 
microcanthus Andr., Azonotriletes tenuispinosus Waltz., Azonotriletes trisul 
cus Andr., Zonotriletes pellicides Andr., Zonotriletes memranaciensis Andr. 
Azonotriletes retroflexus Luber., Azonotriletes Papyriformis Andr, 

llepequcnenuurit KOMILIEKC 110 3aksoueHHIO E. M. Aumpeesoii, tTunuuen es: 
HaHOoee BHICOKOeKAULAX TOPH3O0HTOB BepXHeH Tepmu. 


Takum 06pa30M, ocHOBLIBasach Ha M€pexOMHOM XapaKrTepe (plopucTuyeckor¢ 
KOMIMIeKCa, Hecyiero Hapsay C seMeHTaMH panHero M€30308 Pe€MKTOBBIE 
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(PopMpr M€PMH, KaxKeTCA HavOoslee MpaBHJIbHbIM aTHpOBaTb BO3pacT OMHCaH- 
HbIX OTJOKCHHH Xanrad B Mpesemax OT BepXxoB BepXHeH NepMH JO HM2KHErO 
TpHaca BKJIOUNTeIbHO. 

YcaoBua topMupoBaHUA MepMoTpHacoBbIx OCaJ{KOB, HMeIOULHX He3HauHTeJIb- 
HBI€ MOULHOCTH HM CJlaraiouluX yMepeHHble OpaxucKNaqyaTble AuCMOKaluH, Mo- 
BHAHMOMY, OTpaxkalor MiyOokKytO TeKTOHMYeCK y1O Mepectpoliky cpeqHenaneosoit- 
CkoH reocuHkMHan LextpanbHod Mouroaun, HayaBuryioca B CpeqHeM VW Bepx- 
HEM KapOOHe M 3aBeplIMBUIy!oca B Mepmu. Sra nepecrpolika, BK OVaBUIAA pad 
NepepbiBoB u a3 CKMaAyaTOcTU, MpuBela K MepexoAy perHoHa B KOHTHHEHTAaVIb- 
HYy!O CTaMulo pa3sBHTHA. 

Bnaduubl, B npesenax KOTOpbIX MpoucxoyNO HaKOMeHHe mepmMoTpuaco- 
BbIX TOU, LleHTpanbHoro uw !O.xKHOro Xauraa, OSHapyxKKBalOT TeCHYIO MpocTpaH- 
CTBEHHY!IO CBA3b C KPYMHbIM PaHHeEMe3030HCKHM KOHTHHEHTAJIbHbIM Mporu- 
OoM, OXBaTbIBaBLIMM 3HAYHTe/IbHbIe MOULayH B HH30BbAX Opxona, GOaccelinax 
Cenenru, Unkoa uw Xunka. Botmonuaiouue Cenenrunckuli mporn6 ocagouno- 
MMpoksacTuyeckne HW SPpy3HBHblIe OOpa3s0BaHHA HMKHErO Tpnaca, OTMMYAACh 
OT COOTBETCTBYIOULHX MO BO3PacTy OTMO%KeHHH XaHraa OOMMMeM B UX COCTaBe 
MOpod By/KaHOreHHOro FreHesuca, POPMUPOBaHCb, MO-BHAMMOMY, B CXOJHbIX 
Naseoreorpapuyeckux ycoBuax. IlocmeqHHe O3HaMeHOBaIHCb OTCYTCTBHeEM 
MOPCKOPO NOKPbITHA B BEpXaxX BepXHelt MepMH' H PaHHeM Me3030e Ha BCeli Tep- 
puTopnu IIpu6atkanba, a Takxe B CepepHoi u LlentpanbyHow Mouroyuu. 

Bmecte c TeM NPHBeACHHbIM MaTepHasi 3aCTaBJIAeT MepecMOTpeTb FOCnOACTBO- 
BaBllee paHee MHEHHE O MOJHOH KOHCOM AWM CKJaquaTblx noscoB LleuTpavib- 
Horo u l[OxHOro XaHrad B HHXKHEM TPHAaCe UM O CYLLECTBOBAHHH 3feCb OOwUp- 
HOrO HHKHeTPHacoBoro MeHenweHa. Hampotus, Te %*e JaHHbI€e YKa3bIBal0OT Ha 
TEKTOHHYCCKYIO AKTHBHOCTb CTpaHbl, MepeKHBUIeH B MO3HeH MepMH HW PaHHeM 
Tpuace cTafquio rabiOoBoro TeKToreHe3a, BbIZBaBIUerO NOABJeHHE Andppepenun- 
poBaHHoro penbeha H HakOMIeHHe B OTeIbHbIX 34MKHYTbIX MporHOax rpyOo- 


KJIACTHYUCCKUX KOHTHHEHTAJIbHbIX TOVJILL. 
Toctyni1o 


4 VII 1958 
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Jloknann AkaywemMunm HayKk cccP 
1959. Tom 124, N 4 


TrEOJIOrH 


A. K. KPbIJIOBA 
O BEPXHEM JIEBOHE OCTPOBA CTOJIB B YCTbE JIEHbI 
(IIpedcmaeaexo axademuxom J. B. Haauckunom 18 VII 1958) 


Ocenpio 1957 r. E. M. JliorKesuyem Oniwia mepesaHa MHe HeEOOMbINAA KOCK) 
ua dayHbl, CoOOpanHad um B ycTbe JleHbI Ha O. Crom6. Husoppsa JleHbi moce4f 
ULaIHCb MHOPHMH reosoraMu, HO O COopax cayHbl B OOHAXKCHHAX KOPCHHBIX M10-f 
pol STOrO OcTpoBa NO CHX MOP HHKAKHX yKasaHHii HUKTO He Chelan. TaK2Ke Or- 
CyTCTBYIOT H ONNCaHHA paspesa OTO%KeHHH O. Crono. 

To matepuanam E. M. Jltorkesuya 1957 r., Ha 0. Crom6 He no_TBepxaeTCs} 
pa3iom, mpopeyenupii A. A. Mexsuak (*). B. JJ. Huxudoposa, nocetupuiaa 
3TOT OCTPOB OHOBpemeHHO ¢ E. M. Jliorkepuyem, CooOulaeT, YTO OH CJIOXKEH KO- 
PCHHBIMH MOpOsaMH, BbIXOLAWLMMH B pycvie p. JlenbI, BOMM3M HH3KOrO Oepera, 
WM nagaiuyumu Ha IO3 200°|_ 18°. Bricora 6eperoB oKosIo 45 M; pa3Mepbl He 60- 
nee 400 X 400 Mm. Cuu3y BBepx 3eCb MPHCyTCTBYIOT MeCYaHHCTbIe H3BECTHAKH| 
c dayHoH ToHMAaTHTOB u CHMpudepua. Bete ropusoHtTa Cc TOHMaTHTaMH HalifeHat 
eMHuuHaA cpayHa Spirifer sp. B Bepxuel uacTu pa3spe3a BCTpeyeH KOHTWIOMe= } 
pat, mpescTaBieHAbl MeJIKHMH OOJIOMKaMH KapOOHaTHbIX HM MeC¥aHHCTbIX MO-} 
pO, CUeMeCHTHPOBaHHbIX PpyOO3epHHCTbIM KapOOHAaTOM, COepxKallMM MeKYIO 
cbayHy Opaxuonogx. OOulan MouHOCTb Nopoy Oo. Cron6 He Gosee 100 m. Oun 3a- 

JleraioT OTHOCHTeEIbHO CMOKOHHO B CeWIOBHHe, HMeA Ha BOCTOUHOH CTOpOHe 
- OCTpoBa 10ro-3anamHoe Mayenne, a Ha 3anaHOH — 1wro-BOCTOUHO., T. e. OOpa-' 
3Y!I0T WCHTPOKJIHHAJIb, BOSbIMAIOLULyIOCA K CeBepy. 

Cyenanuple E. M. JItorkeBuuem mepsble COopbl (bayHbl H3 NOPOA, HaXOMALIHX- | 
CA B KOPCHHOM 3aJleraHHu Ha O. Cro6, uMetoT OouIbUIOH HHTepec, TaK KaK OHH | 
AarOT MONOHHTEbHIH MATepHaJI K YCTAHOBJICHHIO CTPyKTYPbI H HCTOPHH Feowo- | 
PHYeCKOrO pasBuTHA paliona ycTbs Jlenpl. 

Cambie HU3KHE COM, H3 KOTOPbIX COOpaHa NMepeaHHasd MHe (*ayHa, BbIXOLAT | 
Ha C€BePpHOH CTOPOHe OCTPOBa WH MMEIOT MOMLHOCTh, He MpeBbiuatomyro 10 M. | 
OxM MpescraBuleHbl TeMHO-CepbIMH, B OTJCbHbIX yUacTKax 2KeJITOBATO-6y pbIMH 
AONOMHTH3MPOBaHHbIMM H3BeCTHAKaMH C Cyrtospirifer ex gr. verneuili (Murch.) 
(bpaHckoro O6s1nKa, NoxoxuM Ha Cyrtospirifer tenticulum (Vern.). 

Boulee BbICOKHe C/OH BCKPHITbI Ha 3anaHoli cropoue o. Cron6. Onn cnoxKeHbt 
TEMHO-CePbIMH, M€CTAMH UYEPHbIMH, MCJIKOKPHCTa/JIMYeCKHMH TOHHATHTOBbIMU 
H3BCCTHAKAMH, M1aCTbl KOTOPbIx mafatoT Ha IOB 150°/18°. B Hux Berpeyaiorca 
BKJHOYCHHA YEPHbIX TBEPAbIX OHTYMOB B BUC YePHBIX HaeTOB Ha PaKOBHHAaX Fo- 
HUaTHTOB HW BAOJIb HX CYTYPHbIX JIMHHM, a TAaKKe Ha CTEHKAX MeperopoloK MexK- 
Ay kamepamu. Kpome ronuatutos, onpeqenenubix A. K. Hanupknuoii Kak Tor- 
noceras cf. simplex (Buch), B usBecrHaKax OOHAPY2KeHbI HW 3HAUHTebHbIe CKON- 
ee ene OnpeneneHb! cenyioume popmet: Lingula subparal- 

-» -Ingula sp., Streptorhynchus sp., Liorhynchus biplicatus Nal., 
ms oe (Mark.) (in litt.), Cyrtospirifer aff. disjunctus (Sow.), Athyris bay- 
i besheie  gomac y c Mmpekcraputeiamu Tornoceras cf. simplex 

, H CofepxxalllMe €€ H3BeECTHAKH K CpeqHedpaHcKoMy 


NOAbAPYCy BePXHero NeBOHA UM CONOCTAaBHTb C AOMAHHKOBbIMH WH MAHTHKOLMepoco- 
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IMH CJIOAMH SaMaNHOrO CKIOHA Y pala, a Take CEMHYKCKHMH HU, BO3MOXHO, 
{POH@KCKUMH COAMH Pycckoi nathbopmnt. 

Toro xe Tuna OUTYMHHOSHBIe H3BECTHAKH, COeprKaulMe cbayHy JOMaHHKO- 
IX cul0eB, Obl HaliqeHpt E. M. Jltorkesvuem (7) copmectoo c T. A. J\mut- 
/€BbIM Ha 3allaqHoM Talimbipe. Onpeyenenne droit cpaynpr JI. B. Hasmpxn- 
)IM yKa3aJIO Ha OM30CTb ee K (dayne JoMaHUKOBLIX cmoeB Hosoi Sem 
BepHoro Ypasla, a TakxKe Ha CBA3b GacceliHoB BepXHero JeBOHA apKTMYeCKUX 
palacten. 

) OTH Ke CON C NOMOSHOL cayHol OOHapyxenn uIT. VM. CKOpHAKOBBIM B Oxor- 
0-KoubiMcKom Kpae, Ha p. Celimuan. JI. B. Hanuskuynim (°) np onncannu 
OH PayHb! MosyepKHyTO ee cxoycTBo c dayHamu HopyzBuKa, Hosoi Semin, 
MaHa. JloMaHuxkosble cou 0. Cron6 aBusiOoTCA CBA3YIOULHM 3BeHOM Me@K Ly 
i BbIXOJamu Ha Talimpipe u Jlanbuem Bocroke 4 nO3BOuAIOT TOBOPHTb O IH- 
)KOM Pa3BHTHM JOMAHHKOBHIX (allu WeBOHAa BAOMb apKTHYeCcKOrO Oacceiina u 
cBxA3H C THMaHOM M BOcTOUHOK yactbio PyccKoli natcopmEt. 

_ Boe coes ¢ ronvaTuTaMH Ha O. Crom6 slexKaT xKeNTORATO-GypbIe, MecTaMH 
S€TJIO-Cepble, MATHUCTHIC, KPHCTAIMYeCKHe, JOMOMHTH3HPOBaHHble M3BeCcT- 
KH C MHOPOUMCJICHHbIMH OOJIOMKaMM YWICHHKOB KpHHONTeli. B u3BecrHakax 
Ipegesenb! Streptorhynchus sp., Plicochonetes ex gr. nanus (Vern.), Produc: 
‘lla ex gr. subaculeata (Murch.), Cyrtospirifer ex gr. verneuili (Murch.),Ga- 
chella ex gr. bifida (Roem.), Theodossia ex gr. anossofi (Vern.), Athyris sp., 
nathyris sp. 

} CBeTlad OKpacKa H3BeCTHAKOB MO CpaBHeHMIO C HWKEee>*KallLMMH H3BeCTHA- 
aMH, MOABJICEHHe MHOPOUHCJICHHbIX YWICHHKOB KPHHOUeH u Oosee pasHoobpa3- 
oH dayHbl Opaxnonoy, ucuesHoBeHve mpelctaBuTenelt poga Liorhynchus, 
-Takxe Goniatitidae, Tak xapakTepHbIx JIA MOACTHMAIOULUX COB, MO3BO- 
AIOT OTHECTH 9TH U3BECTHAKH K BepxHedpaHcKoMy NOAbApycy HW COMOCTaBHTb 
X C ACKbIHCKMMH CulosmMu Ypaga u Pycckoli natTdoppl. 

| Cambie BepXHuve CIO eBoHa Ha O. Cro6 OOpas0BaHbI TEMHO-CepbimMH, Me- 
([aMH MOUTH YePHbIMH, TOHKOKPHCTAaJJIMYeECKHMHM HM3BeCTHAKAMH C XapaKkTep- 
bIM 3AHO3HCTbIM H3vVI0MOM. E. M. JIioTKeBu4eM B HHX COOpPaHbl OBONbHO 6oub- 
(Me OPIOWWHble CTBOPKH BbICOKOapeHHbIx Cyrtospirifer ex gr. archiaci (Murch.). 
[eCMOTPA Ha CKYAHOCTb ITOH (payHbl H HEMOJIHYIO COXPaHHOCTh, BCe Ke OHA aeT 
Ka3aHve Ha MpNHallex*KHOCTb COepKallHX CC H3BECTHAKOB (PaMeHCKOMY spycy 
2pxHero Jlepoua. Jlexkailad Hall 9THMM CJIOAMH Nauka H3BeECTHAKOB C H3BeCT- 
OBbIMH KOHTIOMepaTaMH, BePOATHO, H MOKET ObITb COMOCTABJICHa C HHYKHCKAMEH- 
OYFOJbHbIMH OTIOX%KeHHAMH MbICa Kpecrax. 

— JI. B. Hanusxun (°) onpeszenus 4 vactu4uHo onucal PayHy (paucKoro apyca 
‘apayslaxcKux Top, co6panuyr B ycrbe Jlenpt B. H. Cokosonbim, yka3as, uTo 
avOovlee XAPaKTeEPHbIMH HW CBOCOOPAasSHLIMH POPMaMH WIA STHX TOP B HU3OBbAX 
lent sBisiotca Schizophoria iowensis Hall u Lamellispirifer novosibiricus 
Toll). XapakrepHa wu MHOrouNCeHHOCTh MpesctaBuTenel poga Atrypa, To 
IBMECTHO C JIBYMA MPHBeAeHHbIMH BbILWe (POpMaMH YKa3bIBaeT Ha NPHHAaMex- 
OCTbh H3BCCTHAKOB C 3TOH cbayHOH K HH2XKHHM TOPpu30HTaM paHCKoro sApyca. 
-cratbe Jl. B. HanupkuHa OTMeueHO TOxKecTBO (ayHb! Xapaywiaxckux rop 
dbayHoi, usBecTHOH Ha O. KoTeIbHOM M3 HW?KHUX CJ10CB (paHcKkoro apyca. 

Kak noka3aiM MpHBeyeHHble MHOIO BbIle MaTepHabl C 0. Crom6, Ha HeM 
A3BUTbI Coulee BbICOKHe COM paspesa AeBoHa, yem onucanHbe J. B. Hanus- 
yHbIM (°). STo No_TBepxAaeT U OTCYTCTBHE B H3BECTHAKAX OCTPOBA MpecTaBH- 
eH pofa Atrypa, YacTO BCTPedalouluXxCcA BHHSY (ppaucKkoro apyca Xapayviax- 
<UX TOP. 

@ayua Jlesona o. Crow, oOulaqai BCeMH rpH3HakaMu B3POCJIbIX (pOpM, OT- 
wuaeTCA CBOeL MeJIKOPOCJIOCTbIO, CBASAHHOH C YIHETCHHOCTbIO B YCJOBHAX 
yVILECTBOBaHHA Oaccelina. 

Ycranopvienne Ha 0. Cro6 BepxHero eBOHa YKa3bIBaeT Ha TO, YTO K 3ananly 
r Mpica Kpecrax uMeeTCA BO3IbIMaHHe C/10€B, a He cael Kia See 
AJIbHO TpakTy1oT Kaptal M. @. Jlo6anoBa @) uA. A ae () Ha 
JTOPLIX MOKa3aHO pa3sBHTHE Ha O. Croj6 HMxKHerO WIM CpesHero KapOona. 


‘is 163 


Tlanupie E. M. JlorKkesnya o mpucytcTBuu Ha 0. CromO cumbHO OnTyMH 
HbIX H3BeCTHAKOB C BKJIOUCHHSMH TBEPAbIX OUTYMOB HapsAAy C OTMCYCHHOH B 
CBA3bIO 9THX W3BECTHAKOB C JOM@HHKOBbIMH CAOAMH aPKTHYeCKHX OOvIaCc 
Tumanau Boctoka Pycckol maTOpMbI NOSBOJIAIOT MOBbICHTb MePCNeKTHBbI 
TEHOCHOCTH CeBepo-BocTOKa CuOupcKoH mMaTPOpMbl, MPHCOCAMHMB K yxe 
BECTHbIM KaK He(TeHOCHbIe HHKHEMY MaJ/leO3010, BEPXHeEMy MaJleO3010 HU Me30¢ 
Tak»Ke WH CpeAHHH Naleo30H, B YaCTHOCTH JCEBOH, AOMAHHKOBbIe C/OH KOTOP 
ABIAIOTCA HepTeMaTePpHHCKHMH. 


Beecoo3Hblii HepTaHoH Hay4HO-MCCMeNOBAaTeIbCKHH Tloctynuno 
reomoropa3sBeOuHbl MHCTHTYT 16 VII 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1M.®. JlIo6 anos, Tp. Hayauo-ucec. uuct. reon. Apktuku, 22(1951). 2 E.M. JI 
KeBHU, Tam xe, 33 (1951), 3A. A. Merwxsbuak, JAH, 108, No 2 (19! 
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Tp. Apxtuy. uuct., 12, 203 (1933). §® 0. B. HaausxKuun, Matep. mo usyy. Oxor 
Koapimckoro Kpas, cep. 1, Teonoraax u reomopdoaorus, Bs. 4 (1936). 
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f Hoxnage Axragemny Hayx CCCP 
1959. Tom 124, N: 4 


> 


f [EOJIOTH A 


‘ I. E. MAPLLXYJIABA 


: SABMCHMOCTHM CONPOTHBJIEHVSA PA3SMbIBY CBSA3HbIX TPYHTOB 
OT CLENJEHKA 


(ITpedcmaezenc|taxacenuxom JI. B. Hasuexuneim 6 VIII 1958) 


XapaktTepw3yicune yctrounBocth Pa3MbIBY Pa3MbIBaIOLLHe MH Hepa3sMbiBalo- 
Me CKOpocTH OO ycCOBMBAaIOTCA OO/IbLINM YXCIOM B3anMojelicTByIOMNX (bak- 
(pos. InaBHevwumu u3 HX Halo cuHTaTE CBONCTBa, COCTaB H COCTOAHHE CBA3- 
IX TPYHTOB. OWeHKa COMPOTHBAACMOCTH pa3MbIBY TIMHHCTBIX I'PyHTOB B 3aBH- 
JIMOCTH OT STHX PaKTOPOB MpelcraBAeT TpyAHyt0 H ele HE H3YYeHHYIO 3alayy. 
OSTOMY B JaHHOe Bpema (',°~*) HepasmbiBaioulHe CKOPOCTH ONpeseNAIOTCA B 3a- 
4CMMOCTH OT Bua rpyHta (rina, cy- 

IMHOK, cynecb u T. J.), yeranapinpae- “#4 a o" 

oro MO Me€XaHHYeCKOMy cCocTaBy u 
}NOTHOCTH. 

| Ilo coppemenupim npefctaBnennamMo 
|puposwe PIHHHCTHIX NOPpO Mexannue- d 
<M COCTaB H MJIOTHOCTb He MOryT SAB- Secon P 
ATbCA OCHOBHBIMH NOKa3aTeAMH, OFI- 004 «008 Of2 O16 020 kefem? 
§271eN1 AICLULLMMH M€X AHHYECKYI0 MIpOuHOCTb Cais 

) BOMONPOYHCCTh CBA3HBIX TPYyHTOB, Pyc. 1. 3apncuMocTb pa3MbIBAaIOWHX CKO- 
(ITOPbIe OTJIHUAIOTCA oco6oH cl0x- pocteli mpu A= 6 cm oT cpegHero 10Ka3aTe- 
JOCTbIO (PU3HKO-X HMHUECKOLi NpPHPOLb u aa cuennenua. Lludpbr mpH Toukax CooT- 
Eu ipoCibio (2-4), Hano nosaratp, BeTCTBYIOT HOMepaM rpyun B Taos. | 
‘TO CBOHCTBa CBSI3HbIX TPyHTOB, ompe- 

Ss 2UIAICLLHE CONPOTHBJIACMOCTb Pa3MbIBY, 3ABHCAT TAKE OT UX TeHE3HCa, MHHEPa- 
JoruyeckKOro CocTaBa UH Nocmesxyeusero BO3LeHCTBUA (PH3HKO-X4MHUCCKHX UH OHO- 


Joruuecknx TI POWeccoB. 


B cBa3u C 9THM BaxKHOe MpakTHYeCKOe 3HAYCHHE HMECT HaXO*KLeHHe MOKa3za- 
}2neH, ONPeMeNAICMIMX CTeMeHb YCTOHYUBOCTH CBASHbIX TPYHTOB MPOTHB Pa3Mbl- 
Ja. C 9TOH uenbio c 1954 r. B Tpy3HHCKOM Hay4HO-HCCJEMOBaTebCKOM HHCTH- 
jyTe THAPOTeXHHKH HM MesMOpallnH ObIIM HCCeAOBaHbI Ha Ppa3MbIBaeMOCTb*, 
) CONYTCTBYICULHM OMPeeeHHeM OCHOBHIX (USHKO-TEXHHYECKHX H XHMHYC- 
(<Mx CBONCTB, 58 pa3IHUHbIX MO CBOeMy COCTaBYy, CBOHCTBaM HM COMPOTHBJIACMO- 


| 


(MH pa3sMbIBy COpa3iloB rpyHTOB, HauHHas OT cyneceli H KOHYaA TA2KEJIBIMH PIH- 
|aMH. 

PesynbTaTbl OMBITOB CBeeHbI B TaOMILy Vi rpaduk. B Ta6n. 1 npuBexensi 
beluue 3HaueHuA HeKOTOpbIX NoKagaTeeli (OOHAPY2KHBLIMX KOPPeJIATHBHYIO 
|ABHCHMOCTb OT Pda3MbIBaIOULUX ckopoctei) rpynnbl OOpasios. B otjesbHble 
DYNMbI BKJIOYEHbI OOpa3slibl (B KOMMUECTBE OT 1 no 12), oOmagatoulne paBHbIM 
(enJieHHeM, a TaKXKe MPHMePHO PaBHOM COMPOTHBAACMOCTHIO PasMBIBY. 


i 


() 


* PasmbipaeMocTh H3yvanach B THAPAaBAMYeCKOM OCTCKNCHHOM JIOTKE MpAMOYrObHOTO 
enna (50 30 znHolt 750 cm). O6pasey, HCHapyWeHHOH CTPyKTYyPbI PasMepoM AS he 
IOTHO yKafbinanca B CepeqHHe Ha JOTKa B CieuMaibHylo KaMepy C BBICTYNOM MoBepXHOCTH 


jpasua Ha 1,5 MM OT JUHA. 
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AuanH30M ABAeHHi HW JaHHBIX HCC/JeQOBaHH yCTaHOBJIeCHO, UTO Pa3MbIB ci} 
HBIX PPYHTOB MIpOHCXOMUT B pesy/IbTATe MPeOMOeHHA paBHOJeHCTBYIOWLeH aki 
HBIX CHA, CHI CliemeHHA Mexy arperaTaMu (OTe bHOCTAMH, “acTHaMy 
ux Beca. Pa3pyuieHHe MpoucxO{MT He yepes Teo arperaTa, a MO KOHTa i 
MexAy arperaTaMu, ClemleHHe MexKy KOTOPbIMH MeHbIINe CIeMMeHHA BH 
arperaTos (°). | 

Ta6Omuna 


ZaBHCHMOCTb Pa3MBIBaloOllHX CKOpOCTeH OT HeKOTOPEIX oKa3aTesleH CBASHbIX PpyHTOB 4 
(OcpefHeHHbIe aHHble) 


eS ‘is xs S Cpenuaa cKopd 
S a a sl notokKa, M/¢i 
. NeNe o6pasoB, EKIW- BepxuHit 4 us FS) S = 
= rpynny & HOCTH, % re $3 B 5 cs 
> o xX 5a 2, co) = 
3 é ie ies = sean eas 
Tlecox — 0 0 0 0) = 0 0,25 
4 1641, 162 25,0 22S 2,0 0,39 | 41,8 0,04 | 0,40 
2 166 — 08,7 0,91 | 0,30 | 45,0 0,05 
a 168 49,1 37,0 SURG H MOMS PA) Zeer] 0,07 | 0,90 
2 YP IG (PAM 42,5 heat Pied hi PE PE Fae 0,07 
4 131 45,0 00,0 OM iO oT 1 7350 0,09" |) 4643 
4’ 189 02,0 04,0 0,50 | 0,31 | 48,8 
5) 23, 26, 51, 164, 165) 47 39,9 0, 67 | 0227 \647 94) 0 40 We52 
6 125, 182, 186, 190 | 44,1 47,8 0,65 | 0,25 | 46,0 OT mec 
6 159, 1695-173 66,0 54,4 1,64 | 0562 | *47,0 Oeetct 
‘hi 115, 174, 180 60,4 Se, Pep NSB |) ATCT Ont 
7 7,49 ,96,141,152,185} 56,4 46,4 NEAT EW ORAS WE49"3 On12 3imie6s 
8 27,151,163, 188 06,9 45,0 O-90))) OL37 WeAGek Ont4nlete bo 
8’ 137 66,0 30.3 1234502545140. 2 OnL5 
9 41 ,43,45,47,150, 
157, 184 67,95 43,6 TSO TOMOSTSE 565 OMS eM S83 
10 | 31,33,36,61,63,65, 
$2ty- 123 ASI NAS. 6963 47,8 1273 \20, 82 jeoO) a2 0,20 | 2,34 | 
145, 149 | 
10’ Pa OG vichas) 44,3 OFSte | Oras (4 On3 OF 21 5,20 
44 Seg Ws 70,0 35,6 O65 /SOLS1e 44 0,24 | 2,41 
42 66* 69 LT Set 5 RLOr65 = OF25a eICS 


* YNOTHeEHHEIA OOpasell. 


H3 ta6n. 1 u puc. 1 BugHO, 4TO CHIBI CeNMeHHA B CBA3HBIX rpyHTax | 
AaHHOH CTaHH UCCeOBaHMA Jy4We OCTabHbIX MOKa3aTeel MHTerpasb 
OTPaxKaioT OOWIMPHbIM KOMMIeKC (pH3HKO-TeEXHHYeCKUX H XHMMYECKHX CBOTIC 
FPPyHTOB, XaPaKTePH3YIOULMX COMPOTHB/AeMOCTb Pa3MbIBy. OTH CHJIbI MMe 
CO*KHYIO MPHPOAy, ONpeleAeMy!O BHYTPCHHHMH CBA3AMH: MOJICKYyJAPHO-KC 
TAaKTHBIMH, IeCMCHTalMOHHbIMH, CTPYKTYPHO-KOJJIOWAHbIMM (BOAHO-alcopOuHc 
HbIMH) H M€XaHH4eCKUMH. C yBesIHYeHHeM CHI ClenueHHA (yCTaHOBJICHHBIX OMbI1 
MH 110 Ci\Bury) B COCTOAHHM NOHO BlaroemKOcTH OOpaslla yBeMUMBaeTCH « 
MPOTHBJIACMOCTh Pa3MbIBy. OrcyTcTBue Ha rpaduKe (puc. 1) verko 3aBucnn 
CTH H HaJIM4We ABYX KPMBBIX (BEPXHAA HW HHYKHAA) CleLyeT OOBACHHTb HECOB 
HICHCTBOM METOAMKH OMPeeIeHHA CHJI CIeMJICHHA 10 CABHTY MH pa3/IHUHbIM 3I 
4eHHeEM JPyrux, OOYCJIOBMBAaIOWMX Ppa3MbIBaeMOCTb MOKa3aTeeli rpyH’ 
HamlPHMep, MOPHCTOCTH, TBepAocTH (COMpOTHBAeHHe BAaBMBaHHIO B moBef 
HOCTb OOpa3ila WaPHKOBOrO WTaMMa, KOTOPbIli JaeT TakxKe MH MpescTapseH 
© BOAOMpPOuHOCTH), BepxXHero Mpeflena M1aCTHYHOCTH, KOJWOMAHO akTUBHOC: 
ruApopubHocru. 

Takum o6pasom, ycraHoBeHHaad 3aBHCHMOCTb MOK CIeMJIeHHeM H CONE 


THBJIACMOCTHIO Pa3MBIBY MO3BONeT GOsee TOUHO, NO CpaBHeHHIO C MpHHAT 
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B HacTOATee BPEMA MeTOJOM, OXaPaKTePH30BaTb CTENECHb yCTOHYHBOCTH Pa3MBIBY 
CBASHbIX TPYHTOB. 


YcTaHOBeHHe STO 3aBMCHMOCTH uMeeT GonbUIOe 3HaueHHe pH peleHHH 
| PAya HHKECHEPHBIX 3aad, CBAZAHHbIX C MPOCKTHPOBAHHeM KaHaJIOB, CKJIOHOBOM 
- sposven, Mpu pacuerax WepopMaunu pycsa uT. J. 


Tloctymuso 
31 VII 1938 


UMTHPOBAHHAS JIMTEPATYPA 
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Jlokrnagn AkagemMun Hayk CccCcP 
4959. Tom 124, Ne 4 


TEOJIOTHA | 


r. fr. MOOP u C. H. 3bIKOB 


WEJIOVHBIE NOPObI CEBEPHOH OKPAHHbI CHBHPCKOH 
NJIAT®OPMbI HW H3OTONHbIN COCTAB CBHHUA B HX 


(IIpedcmasaeno axademukom JI. C. Kopacunckum 23 VII 1958) 


TeoornueckHe HCCeOBaHHA, MPOBeeHHble 3a MOCMeAHHe 15 meT B HWXKHEM 
reuenun pp. Korya u Maiimeuu, Ha ceBepe CuOupckoi naTpopMbl, NO3BOMAK 
BLIABHTb 30e@Cb HaJIMUHe KOMIMIeKCa YJIbTPaOCHOBHBIX H ULCJIOUHbIX MOPON, a TaK- 
Ke YCTAHOBUTb PiaBHeiwine YepTbI ero CocTaBa u crpoeHHa. Ilopogzbi 3Toro c10%K- 
HOrO H MHOrO(a3Horo KOMMJIeKCa, HECMOTPA Ha OOIbLIOe PasHOOOpa3sve MHHe- 
paJIbHOrO HW XHMMYeCKOFO COCTaBa, OOHAPy2KHBalOT HECOMHEHHOe FeHeTH4eCKOe 
POAcTBO, OOYCOBEHHOe OOULHOCTbIO MarMaTHYeCKOrO OUara, ABISOTCH Ta- 
KHM 00pa30M, KOMarMaTH4ecKHMH OOpazoBaHHAMH. B sTOH cBxA3H OacceiH HYDK- 
Hero TeyeHusa pp. Kotya u Maimeun mMoxer ObITb BbIJeJICH B KavecTBe oco6ort 
nerporpaduyeckol WIM MarMaTHYeCKOH MpOBHHUHH, XapakTepH3yiOuleHCa cne- 
WMpHYeCKHMA YePTaMH MUHepaJlOrHH, XMMM3Ma HM SHAOPeHHOH MUHepasusallun. 
Hapsaxy C yJIbTPpaOCHOBHbIMH MH LeIOUHbIMH NOpOsaMu B Mpesenax 3TOH Mmpo- 
BHHILMH PasBHTbI Tpalilibl, MpekcTaBeHHble SHPy3HBHOH H TuMaOuccaJibHOH cpa- 
IMAMH. 

BysKaHH4eCKHH UMKJI, OOYCOBHBLIHH COpMHpOBaHHe NOpok wLesOYHOrO 
yJIbTPaOCHOBHOFO KOMMI€KCa, OXBATbIBaJl MPOMeKYTOK BPeMeEHH OT KOHIa Bepx- 
Hei NepMH JO Ha¥asla HMxKHeH IOPbl MW B iaBHOH CBOeH 4YaCTH Naja, no-BHAH- 
MOMY, Ha HHKHHM TpHac; NepBble *asbl STOFO WHKJa MpeACTaBJeHbI H3MAHUA- 
MH JI@BOBbIX NOKPOBOB, OOPpasOBaBLUNX B COBOKYNMHOCTH MOULHy!O (20 2000 m) 
abPysuBHylo TOMY, B COCTaBe KOTOPOH LWIMPOKO pa3BHTbI LLeIOUHbIe 6asab- 
TOHAbI (HE*PeIHHOBbIe Oasa/bTbI, MMOYPruTb! H OH3KHE K HUM NOPOb, Oasasb- 
Tb!) H B MeHbUei CTeNeHA — TPaXxHTbl, AaHAe3HTbI, TPaXHaHACSHTbI, LaluTbl, aH- 
e3HTO-Oa3abTbl, Oa3aHHTbl, NHKPHTOBbIe NOpdupuTb H Ap., a Takxe TYpbt 
BCex NePpeunCJICHHbIX NOPOL. 

Ilocne usiuAHnA scppy3HBOB Hayasocb (POPMHPOBaHHe C/O*KHBIX MHOro(pa3- 
HbIX HHTPY3HH WeHTpadbHoro Tuna. HanOoee KpynHoli 43 NOAOOHbIX HHTpy3un 
aBdeTcH Uytunckasd, ClOxKeHHaA TunepOa3sHTaMH MH HMeIOULad B COBPeMeHHOM 
SPO3HOHHUM Cpese M0uLab ~ 600 KM”, a NO MaHHbIM a9POMAPHHTHBIX paboT— 
Ao 2000—3000 km?, apyrne maccuBbl — menoOuHBIx H YJIbTPaOCHOBHBIX NOpok, 
Oguxunya, Maran, Kyraa, Bop-Ypax — umewr 3HaunTenbHO MCHbLIYy!O IJI0- 
Wakb WM H3MEPsHIOTCA HECKOJIBKHMH J€CATKAMH KBaApaTHbIX KHJIOMeETPOB; Ha- 
KOHEL, 3€Cb BCTPeCYeCHbl M@IKHe HHTPY3HBHbIe Tea, OOpa3s0BaHHble [1aBHbIM 
o6pa30M HHOT-MeabTelruTamn, HHOra HePeHHOBLIMH OMeputamu — Jlan- 
Oblxa, Cona u Ap., noua KOTOPbIX He MpeBbiuaeT 0,1—0,2 km?. BonpuinH- 
CTBO NCPedHCCHHbIX MACCHBOB OOpas0BaHO NOCMEOBATebHbIMA HHbCKILMAMH 
YI bTPaOCHOBHOrO HW WeO“HOrO pacnwaBa, NPOHHKABLIMMH NO KOJIbUe06 pa3HbIM 
TpeuHHaM, B CHJIY 4Yero B MWIaHe OHH HMeIOT rpyOokOHWeHTpuyeckoe crpoeHne; 
10 (OpMe 3TH HHTPysun NpencraBasioT Cobo; TpyOuaTble, WITOKOOOpa3Hble Teva, 


(PopMHpoBaHHe KOTOPbIX MpoucxosuAO B YCJIOBHAX S3HAYHTEIbHOH AKTHBHOCTH 
MarMBI. 
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Tpannosplit Kommiekc B HY>KHeM TeueHHu pp. Korys u Maitmeun mpemcras- 
1 Oa3aibTaMu, ClaralouuMn aBOBy!O TOMMY, a TakKx%Ke oepHTaMu, OOpa- 
OULHMH BEPTHKAJIBHbIC H KPYTOCeKYLIHE XKWIbI HM MWIACTOBbIe 3a1@KH, OOLIUHO 
ObIUOH MouHOcTH. IIposBseHusd TpannoBoro MarMaTH3Ma OXBaTbIBaloT lpo- 
KYTOK BPCMCHH OT KOHIa BeEpxXHeH NepMH JO Tpuaca BKMOUNTeEIbHO, MpHiem 
j00/1ee INHPOKO OH NposBica, NO-BHXMMOMY, B HHYKHeM Tpuace. 

B Bo3pacTHOM HM TeppuTOpHasbHOM OTHOUWICHUH NPOABJICHHA LLeIOUHO- yIbTpa- 
lOBHOrO H TpalmoBOro MarMaTH3Ma, TaKHM OOpa3oM, TeCHO CoNpAxeHbl MOKLY 
OH, HCxOMA u3 9TOrO I. I. Moop, kK koTopomy mo3xHee mpncoenuHMNcb 
JI. Tonba6ypt wu K. M. Inxopuua, nomaraior, uto PpOMOHatasbHbIM Cy6cTpa- 
A 1A COPMHpOBaHUA TpanmoB, C OAHOM CTOPOHDI, HM MLeOUNbIX — yJIbTpa- 
1OBHbIX MOPO, C Apyrou, ABANaCb Oa3aIbTOBad MarMa, B Mpolecce 2BOVII0- 
HM KOTOPOH BOSHHKJIO BCe pa3HOOOpasHe nopog GacceiiHa Hu>KHero TeveHUA 
_Korya u Matmeun. Jpyrue uccnenopatenn (fO. M. IWetumaun, E. JI. By- 
<OBa) CHHTAIOT, YTO HCXOLHbIM MaTepuasOM JVIA OOpazoBaHua nopoy yJibTpa- 
{OBHOFO MW UeJIONHOrO KOMIMJIeKCa SIBJIAJIACb YJIbTpPaOCHOBHaA MarMa, KOTO- 
A MOMHHMa/laCb MO TIyOHHHbIM pa3/IOMaM M3 OUara, pacnosox*KeHHOrO 
Ipeqeax nNepHAOTUTOBOrO CIOA. 

Kak BHHO U3 H3102KeHHOLO, B HAaCTOSICe BPeMA He MpeAcTaBsAeTCA BO3MOX- 
M OJHO3HAYHO PelIHTb BOMpOC O TeHeTHYCCKHX CBAZAX M@XKAy Moposamu ue- 
4HO-YJIbTPpaOCHOBHOrO KOMIWJIe€KCa H TpalilaMu; HEKOTOPbIlt CBeT B 93TOM OTHO- 
HHH MO?KET MPOJIHTb COMOCTaBJIeHHe H30TONHOTO cocTaBa CBHHIa 43 Mopoy 
1X KOMIJI€CKCOB, Pe3yJIbTaTbl KOTOPOTO H3JlaraloTCA HOKE 

Tanenut, nocnyxuBUINit OObeKTOM HCCeqOBaHUA, Obi OOHAPyXKeH B XKHJIb- 
X MeaHOKpaTOBbIX CHeEHHTAX HHTPy3HH Oguxunya, KOTOpble CBA3aHbI C O- 
MH H3 HaHOovlee NO3QHHX MpOABJIeHHH MarMaTH4eCKOH eATeIbHOCTH B MIpe- 
1aX ULeJIOUHOH MPOBHHIUMH. PKubHbIe Tea HMeIOT MOULHOCTh 1—2 M, pe\KO 
lee H BEPTHKAJIbHOe WI OM3KOe K HEMY 3aleraHHve; MpocTupaHue UX CeBepo- 
1aJlHOe HJIM CeBepO-BOCTOUHOe. 

MuuepaJibHblt COCTaB XKUJIbHbIX Me@JaHOKPATOBbIX CHeHHTOB oMpeslesAeTcA 
1eTaHHeM SFMpuHa, aHOpTOKa3a, HedeiuHa WH MeKTOJIHTAa; HHOra MpHcyTCT- 
OT SBKOJIHT, Me3OAHaJIUT HU JIOBYOPpuT. H3PeAKa OTMeYaeTCA KaTaIeHT H 
MIIPOMHJIJIMT; AKILECCOPHbIMH MHHepadlaMu ABIAIOTCA aNaTHT H CiPeH, BTOPHY- 
MH — ambOuT, WeOMHTbI, HHOPa KaJIbILMT; BecbMa pefoK raenuT. ITepeunc- 
HHbI€C MHHEpaJIbl JavleKO He BCer a MPHCYTCTBYIOT COBMECTHO; KOJIHYCCTBEHHbIe 
ITHOIUCHHA MOK LY HHMH MeHAIOTCA B 3HAUHTCJIbHbIX Mpeesax — OCHOBHOe 
AYCHHE HMEET S9TUPHH, a TAK%KE AHOPTOKAa3 HU HeeIHH, TOra KaK OCTaJIbHbIe 
HepaJibl OTMeYAaIOTCA CNHOpawnyecKH. 

[naBHbIM MHHepaJIOM 2KHJIbHbIX M@JIA@HOKPaTOBbIX CHCHHTOB ABJIACTCA STH- 
H, OOpasyloujui AMHHbIe (3—7 MM) NpH3MaTHyeckHe KPHCTaMIbI M paqMasib- 
myunctble arperatbl. OH MpHHadiexKUT K STHPHHY BTOPOW TeHepallHn H AB- 
eTCA Ooslee NO3QHHM, YeM STHPHH MepBok renepallun, RHC ey toute B Ule- 
JHbIX CHCHHTAX HHTPY3MBHbIX MACCHBOB MpaBoOepexbaA p. Koryi. 
PasHocTH XKHJIbHbIX CHEHHTOB, COepxKallHe TaleHHT, COCTOAT TvIaBHbIM 0O- 
30M H3 3PHPHHa, C HEOOMbIUIOH MpHMeCbIO AHOPTOKIAa3a, MEKTOJINTA Hi HepevH- 
. Taneunt B Bue MemKuX (20 | MM) HAHOMOpPHbIX 3epeH OTMEUAaCTCA H3peAKa 
POM@xKyTKAaX MexK Ly TOHKHMH NPH3MaMH STHPHHa H YaCcTO aCCOUMUPYeT C Kab 
TOM. Cyf MO MpHBeeHHOMY KOMIJIeKCy MHHepaJlOB H Bo EONS 
)OCHHOCTAM STHPHHA MO2XKHO JyMaTb, YTO XKMJIbHbIeC MCJaHOKPaTOBbIe CHCHH- 
MIpeACTaBIAIOT He MarMaTHUECKHe, a BbICOKOTeMMepaTyPHble, FHAPOTePMaiIb- 
e€ o0pa30BaHHa. 

eau W3OTONHOFO cocTaBa TasleHHTa W3 %KHIbHBIX CHCHHTOB HHTPy- 
4 OguxuHta Ha MpaBoOepexbe HHKHETO TCHeCHHA Pp. De eae 
> C. Vi. 3piKoppim, jalo caeqyourne pesyptatbt: Pb* Pb" = 17,98; 
207/Ph24— 15 36; Pb?98/Pb?°4 = 37,60. 
Sacily2xKuBaeT BHHMaHHA COMOCTaB/IeHHe H30TONHOTO a Pee e 
NOUHBIX Mopoy p. Kory u tpannos CuOupcKon naatpopmbl (3,4). Coors 
YIOULHe JaHHbIe IpHBeseHbI B TAaOdJI. ie i 


Ta6auna 


Jlanunie m0 W30TOMHOMY cOcTaBy CBUHIa H3 pasJIMYHbIX palfoHoB Cu6upcKow nmatTdopmi 


MectTo B3aTHa oOpasiya O6paser, Pb26/P b*°¢ | Ph70t/P p28 | Pine 
Hopusteckoe MecTopoxye- | CBHHeM H3 XaJIbKONMpHTa 17,81 15,24 Bye 
Hue CpuHHel, W3 MJlaTHHbl Ni AO Aome29 Silme 
CrevHel, H3 raJleHH1a 17,88 15,20 ay. 
TalimpipcKoe o3epo CpBnHell H3 rasieHHTa 17,84 15,03 By). 
P. Huokuaa Tatmpipa CBuHeL, H3 raJIeHHTa 175.96 15438 37, 
P. Mogxamennaa Tynrycka | Cpnvel, 43 ravieHHTa (MpoxKHIKH 
B H3BeCTHAKAX CHJI\pa) 17) Sa 15, 30 eu. 
P. Kory CBHHeL, H3 ravieHHTa B XKHJIbHbIX 
CHeHHTAaX 17,98 15) AS) Syl \ 


Kak BHHO H3 MpHBeyeHHOTO MaTepHasla, H3OTOMHbIe COCTaBbl CBHHIa 
Tpannos wv WLeOUHBIX Nopok p. Kory, BecbMa Ou3KH MexKLy coon. 

STO OOCTOATEbCTBO MO3BOACT C H3BECTHOH YCJIOBHOCTbIO CUHTATb, YTO 
XOJHbIM CyOcTpaToM, JaBUIMM MOPOsbI TpannoBoro H ULeJIOUHO- yJIbTpaOCHOBH 
KOMIVJIeKCa, ABJIANIACb Oa3as/IbTOBAaA Marna. 


Hay4Ho-nccmeqopaTeIbCKHM =MHCTHTYT Tloctynuno 
reonordu ApKTHuKu 22 VII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1E. J. Bytaxosa,l.T. Moop, Martep. 2-ro Bcecow3H. netporpauy. cose 
nua, 1958. * E.M. Bytakosa,Il.f. Moop,E.M. 3nmtTeii u, Tp. 06ua. ce 
yueuxoro copeta Muctutyta reonoruu Apxtuknu, 1957. 3 AT] Bunorpagos,JI.C. 
pacos,C. WU. 3k os, Peoxumua, Ne 1 (1957). *K. K. Kupos,C.u. 3unk 
Teoxumua, No 7 (1956). 
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Nornagwn Akanemun Hayr CCCP 
1959. Tom 124, Ns 4 


TEO/JIOPH 


E. 9. PAHI[MAH 
FEOMOPSOJIOrMA WM CEMCMHUHOCTb JOJIMHbI p. CYPXOB 


(ITpedcmaeneno akademuxom H. II. Pepacumoeoim 21 VII 1958) 


Bomaa TapmeKas oOacrb TakxkuKuctana — HanOosee celicmuuecKu aKTHB- 
Ha B CoBercKom Coo3e — mpeyctapraet coboi u HauGosee OarompuaTHbllt 
OObCKT [WIA YCTAHOBJeHHA BO3MOXKHOH 3aBHCHMOCTH MexK]Ly pelbepom, MOOOL 
TEKTOHHKOM HM CeHCMHYHOCTHIO, Tak Kak 3¢Cb: a) OCOOeEHHO MHOFO MOBepXHOCTHBIX 
C€HCMHYCCKHX TOJUKOB (Cc ryOnHOH Ouara Yo 10 KM); 6) BbIpaxenue B pesbede 
MOJIOAbIX TEKTOHHYCCKHX JBHXKCHHH HarJia HO HM HEOCMOPHUMO; B) OYeHb BbICOKAa 
cTeleHb CeHCMM4eCKOH M3y4eHHOCTH — Oularogapsx padoram B JomuHe p. Cypxo6 
Tay 2KHKCKOH KOMMJI€KCHOM CelcMosOrMyecKoH oKCNenuun (TOUHOCTH ompeyese- 
HHA 3MWeHTpa Wo 2 Km). Mucruryr Peorpadua AH CCCP nposogus aa BbIsC- 
HeEHHA TaKOH 3aBMCHMOCTH reoMopdoornsecKkne HCCIELOBaHHA B AOMHe p. Cyp- 
X06 moy oOujumM pyKoBoyctBom HM. IT. Tepacumosa. 

Tlourm wuporuaa ZomuHa Cypxo6a pacnosoxena Mexay Tuccapexum xpeo- 
TOM Hu xpeOtom Ilerpa Ilepsoro *. [[paBpiit kopeHHoli ee CKJIOH (ruccapcKui) 
CJIOXKCH B OCHOBHOM JIpeBHUMU -—— JoMaseo3o0HCKHMU HM Maseo30HCKHMH — NMopo- 
Jamu, a meso (xp. Ilerpa Ilepporo) — me3o30licKumu noposamu. Ilo MHeHuto 
vccleqoBaTeeH 3Toro paitoua (1, %, 4), RomuyHa p. Cypxo6 3aHuMaerT 30Hy Tuly- 
OuHHOoro (KpaeBoro) pa3vioma. 

XapakTepHoH yvepToH mopdonoruu ob! CypxoOa sABAAeTCA coueTaHHe 
wmupokoro (40 2 KM) pycJla peKu c KpaliHe c1aObIM pa3sBuTHeM Teppac. B tenom 
WOMHa 3axKaTa MexKy BbICOKHMH H KPYTbIMM KOPeHHbIMH Oeperamu. HeckouIbko 
y3KUX Teppac pasBHTO TOKO BOJb MpaBoro Oepera, upHyem aJIJIFOBHaJIbHBIC 
TasleuHHku (MOMeso30liCcKHe MeTaMopduyecKne MOpOAb!l HM FpaHUTbl, Me303CHCKHe 
KPaCHOUBeTHbIe MeCUaHHKH MW W3BeECTHAKH) MepeKpbITbl MecTaMH OOKOBBIMH BBI- 
HOCaMH, HM Teppacbl MopdomorM4eckH m10xo Bolpaxenbl. JLonunHa CypxoOa or- 
JMYaeTCA MpAMOMMHEHMHOCTbIO — U3 OAHOH TOUKH OHA IIPOCMaTPHBaeTcA aleKo 
Biiepey, (KOjeHUaTbIe MeperHObl BCTPeyalOTCA BbIINe MH HH2%Ke PaccCMaTpHBaemMoro 
yuactTKa JomuubI). TombKo BOmu3H yeTbsa p. APXbId MOUTH WIMPOTHOe HalpaBue- 
Hue CypxoOa MeHaAeTCA Ha 3allaQHO- oro-3alakHoe. 

Mopdostorna mpaBoro HM JIeBOrO KOPeHHbIX CKJIOHOB HOJIMHDBI Cypxo6a pa3- 
smuna. [Ipappiii cKm0H (ruccapcKuli) OBObHO KPyTOH, HHOra axe oO pbIBH- 
CTbIii, BO MHOFHX MeCTaX IIPepbIBaeTCA ZPOSHOHHbIMH, WIHPOKO OTKPbITbIMH He- 
OOJbUIMMH JOMHAMH MIPHTOKOB, HauYHHalOulMXCA 3feCb xe Ha CKJIOHE, HeINO- 
CpeCTBeHHO OOpauleHHoM K CypxoOy. PeKH MMeIOT KOPOTKHe, HO Ppa3sBeTBJICH- 
Hble BOOCOopbl HM OOWIMPHbIe KPyTO HaKJIOHHbIe KOHYCHI BbIHOCa. TombkO TPH 
KPYyMHble peKu BilayaioT B CypxoO cmpaBa (Ha paccMaTpHBaeMOM y4uacTKe) — 
Koxcy, Apxpru, Copoor. : 

Jleppiii CKIOH Aomuubl Cypxo6a mpescTaBleH COUeTAHHeEM OTHOCHTEJIBHO T0- 
JOPHX HeLMMPOKHX MOUalOK, MepeKPbITbIX JICCCOBHAHDIMH CYTIMHKaMH, H 
KPYTbIX, MeCTaMH OOHA2KCHHBIX YCTYMOB. []noujaaKu pa3BHuTbl Ha JByX YPOBHAX: 
80—100 m u nopagka 200 mM Haq pycstom Cypxo0a. BairanyTpie BAONb pellet 
Cypxo6a, OHM JIHIIeCHbI aIOBHA HM ABMAIOTCA TEppaCOBbIMH MOBePXHOCTAMH, 


* Hue paccmatpupaetca yuacToK JomHHbl CypxoOa M@KAY YCTbAMH PP. Koxcy u Cop6or 
(1.An HO okomo 100 KM), Ha KOTOPOM Ppa3MellleHa ceTb C@HCMHYCCKHX CTaAHUHH. 
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100 kis 


, —YPOBeHb Ta/leYHHKOB NO CKAOHOBbIMH OTMO%KeHHAMH, [—4 — HOMepa y4acTKOB 


é — mpegnoularaemble ypospuyu Teppac (c HX HOMepaMsH) 


Puc. 1. Tpogonpupre mpodhunu pycna u Teppac mpasoro Gepera p. Cypxo6. a — pycao, 6 — I teppaca, ¢ — II teppaca, 2—III teppaca, 0d —IV Tep- 
paca, 


OTMeUAIONLHMU 9TAIIbI 3a- 
MeJJICHHOPO NOJHATHA Xp. 
Ilerpa Ilepsoro nag Cyp- 
xo6om. (Ha _ ceBepHom 
cksone xp. IlerpaIlepso- 
TO, BbIlle TeppaCOBbIX M0- 
BepXHOCTeH, LIHPOKO pa3- 
BHTbI J@HYauHOHHbIe N0- 
BePXHOCTH C XOJIMHCTO- 
KOTJIOBHHHbIM PpeJIbedom, 
He CBA3AHHbIe HENOocpescT- 
BeHHOC JomHHOH Cypxoba 
M He paccMaTpHBaeMble B 
JlaHHOH CTaTbe.) 

Hapsay c oTMeveHHbI- 
MH OOULHMH uepTaMA 
Mopdo.sorHH AOIMHbI Cyp- 
x06a, OTJ@JIbHbIM ee y4a- 
CTKaM CBOHCTBeEHHO cme- 
wHpuyeckoe cTpoenue 
(puc. 1), mpHuem u3Me- 
HAeTCA TIaBHbIM OOpa30M 
Mopouiorna mpaporo Oe- 
pera. 

OT ycTtba p. Koxk- 
cy mo ycrTba p. Ap- 
X bY (nepBHuH 
yuacToOK) Ha _ Mpa- 
BOM Oepery Teppacbi 
TipeAcTaBeHbI Handoee 
NOHO. BpiparkeHbl Tep- 
pacbl 4ueTbIpexX ypOBHeH, 
CJIOMKEHHbIE TaJleuHO-Ba- 
JIYHHbIM XOPOLIO OKaTaH- 
HbIM AJIJIIOBHeM, C BbICO- 
TaMH = (BOIH3H = YCTb 
p. Koxcy): 4-# ypoBeHb 
80M, 3-% ypoBeHb 50M, 
2-ii ypoBeHb 20M, 1-it ypo- 
BeHb 1,5 M (Ha CpeqHHM 
ypoBpHem Cypxo6a). Aa- 
mosBul III x IV teppac 
OObINHO §=cOxXpaHHIcH B 
YCTbAX MPHTOKOB H 3aue- 
raeT nok OTOxXeHHAMY 
KOHYCOB BbIHOCa (lLeOHeEM 
OAHOpoHOrO cocTaBa 
rpyObimu = Cy 'Vi# Kan). 
Y poBeHb 3auleraHusl aJJIIO- 
BUA Hay Cypxo6om nocte- 
Ne€HHO CHM2KaeTCH BHH3 
mo peke, H HwxKe M0C. 
Tlambgou-Bono III un IV 
Teppacbl He BCTPeueHHI. 
SieCb Ke XOPOMIO BBIpa= 
»#eHa II Teppaca, o6pa- 
3yIOWad HeLWIHPOKyIO M0- 
ualky, e€ BbICOTa BHH3 


io pee MocTemeHHO cHMxKaeTca NOS—6 M BOnH3u ycTbA p. SApxpra. 

OT ycTba p. Apxey go noc. Humuun (BTOPOH yua- 
TOK) Teppac uet, u OOLIMPHbIe HAKJIOHHbIe KOHYCbI BLIHOCa HeOOMbUINX TIpH- 
OKOB YXOAAT NOM ype3 pa3MBUIeHCA 3ecb peKu (WIMpuHa pycaa Cypxoba, 
OCTOAULErO H3 MHOXKECTBa MPOTOKOB H Fa/leCYHHKOBbIX OCTPOBOB, MocTuraeT Me- 
TaMu 2 kM). Kpyrtble KopeHuble Oepera JOmuHBI OOpbIBaloTCa HeMmocpeyCTBeHHO 
 pycy peku. 

Or noc. Humu4n fo noe. Angumyry (TpeTtuh yua- 
TOK) Ha MpaBom Oepery Cypxo6a moaBaneTcaA OHA HU3KAA aqOBHaarbHaA 
eppaca, pacuIMpAOWaAca y yCTbeB MpuTOKOB Jo 1,5—2 Km. IIpu Beicokom ctos- 
IMM BOMbI B Cypxo6e ona MpeBwiuiaeT pycio He Gosee uem ua 0,5 M. Buus no Jo- 
IMHe €€ BbICOTa HeCKOJbKO BOSpacraer. 


Puc. 2. CXema snMlleHTpopsemaetpsacennii B WomuHe p. Cvpxo6 3a 

1955 r. (no QaHHbiIm MH. Jl. Hepcecopa uT. IT. Paytuan (°)). 1— 

rayOuHa ouara 5—10 km; 2—rav6una ouara 15—40 xm; 3 — 
ceHicmMuueckHe CTaHILHu 


OT noc. AAABMBIY RO ycetba p. Cop6or (YveTBepTHA 
ru aCTOK) BbICOTa HH3KOH Teppacbl MOCTeNeHHO YBeIHUMBaeTCA BHH3 M0 JO- 
iuHe. Huxe moc. [apm reppaca 3amMeTHO pacuIMpHeTcCaA H 3aTeM pa3slenneTCA 
[a HeCKOJIbKO ypoBHeH. BOu3u ycTba p. CopOor BbipaxeHO JO MATH ypoBHei, 
ePXHHH W3 HHX MocTuraer 25 M BbICOTHI. 

Huxe noc. Tapm mopdosorua JomMHbI Cypxo6a pe3KO MeHAeTCA B IeJIOM: 
(OJIMHa PaCLUIMPAeTCA, a PyCIO Pe3sKO CyxKaeTCA, Teppacbl NOABJIAIOTCA Ha OOOHX 
eperax peku. M3mMeHeHue Mopdosornu CBA3aHO C TeM, YTO pyclo Cypxo6a no- 
“HlaeT 30HY PIyOMHHOrO pa3sioMa, KOTOPad OTOABHHYTA 3eCb K Ory, K NOQHO- 
KbIO CeBepHoro cK0Ha xp. Iletpa Ilepsoro. 

AHaju3 Mopdosoruu mpaBoro Oepera Cypxo0a NO3BOJIAeT FOBOPHTb O Lup- 
EPH POBAHHbIX TEKTOHHYECKHX JBHXKCHHAX: Ha MEPBOM H3 BbIJeJICHHbIX yua- 
TKOB BHH3 MO JOJMHe OTMEUAETCA 3AMeMICHHe NOAHATHA (BbICOTHI Teppac CHH- 
KaIOTCA), CMeCHHBUUeeCA Ha BTOPOM y4acTKe NMOFpy2KeHHeM, NPOMOIKAalOWLHMCA 
| B HaCTOALee BpemaA (MOMHOE OTCyTCTBHe Teppac), HH2Ke MO AOMMHE HAYMHaeTCA 
(eMVICHHOe MOAMATHE MpaBoro Gepera (MoABJAeTCH OLHA Teppaca), HeCKOJIbKO 
(CHJIMBAlOLLeeCA Ha YETBEPTOM yUaCTKe (HECKOJIbKO HH3KHX Teppac). 

Jlaa oueHKUM Bospacta Teppac CyULeCTBeHHO, 4YTO B ycTbe p. Myxcy III tep- 
aca (50-MeTpoBoOii BbICOTbI) BJOxKeHA B MOPeHy MocsefHero ONeqeHeHUA. Cie- 
(OBaTeC/IbHO, BO3PaCT ABHXKCHHM, OKA3aBLUMX BJIMAHHE Ha COBPeMeHHOE MOVIO2%KE- 
Me Teppac, FO/OMeHOBbIN. 

Ha mepom Gepery Cypxo6a Teppac HeT, H TOJIbKO Ha C€BCPHOM CKJIOHe 
‘p. Ilerpa Iepsoro coxpaHusncb TeppacoBble MOBEPXHOCTH, BbICOTa KOTOPbIX Hall 
yyciom Cypxo6a cyecTBeHHO He MeHsAeTCA, UTO CBUACTEBCTBYeT O Hequde- 
eHUHPOBaHHOM XapakTepe TeEKTOHHYeCKHX ABH2KeHHH HeaBHerO BPeMeHH He- 
OCpe/ICTBeHHO K tory OT 30HbI Cypxo6cKoro pa3zioma. Kpytbie yctynbl, orpaHu- 
MBAalOUlHe TeppacoBble MOBEPXHOCTH, Y3KHEH PIYOOKHE JOJIMHbI JICBbIX IPHTO- 
op Cypxo6a, Kpahue KpyTble MpoOJIbHble npoduvin pyce PeK CCBEPHOFO CKJI0- 
a xp. Ilerpa Ilepporo — Bce 93TO yka3biBaeT Ha ObICTpbId TemMm NMOAHATHH, 
poOucxoJuBUIHX K IOry OT oMHbI Cypxo0a. 
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ConocraBuM MouyyeHHble MaTepHavIbl O MOPPOOrHH AOJMHbI Cypxo6a c JlaH- 
HbIMH 10 ee CeHCMHYHOCTH. 

Ha mpasom Oepery JOmMHbI 3aperucTPpHpOBaHO CyULeCTBCHHO OobIe TOMT- 
KOB, UeM Ha JleBoM (puc. 2); CEMOBATEIbHO, AA celicMH4eCKOH AKTHBHOCTH Cy- 
mecTBeHHee Auddepeniuallua TeKTOHHYCCKUX IIBYXKeHHH, YM HHTCHCHBHOCTb 
OLHATHH. Bombe BCerO TOMYKOB Ha MpaBom Oepery MpHXOAMTCA Ha y4acTOK 
BTOPOH — €MHHCTBCHHDIN, HCHbITbIBAIOLLHH OMyCKaHHA HU, CJICOBaTCJIbHO, Xa~- 
pakTepusyloulnlica HanGomee KOHTPacTHDIMH [BH>KCHHAMM OTHOCHTEC/IbHO Cyp- 
XOOCKOFO pa3vlOMa, MOCKOJbKY MOMHATHA seBOro Oepera MpHMePHO PaBHOMEPHBL 
Ha MpoTaKeHun Bceli NOMHbI. Hue M BbILIe MO AOuHHE (yuacTKH TpeTHH 
llepBbiit), TAM, F[e ON YCKaHUA CMCHAIOTCH NOLHATHAMH, TOJUKOB HECKOJbKO MCHb- 
me, H MO Mepe YCHCHHA MOLHATHH (BHH3 MO AOJMHeE Ha y4aCTKe YETBEPTOM 4 
BBepX — Ha y4aCTKe MepBOM) CeHCMH4HOCTh 3aTyxaeT. 

Aunasu3 opwxkek B OYarax 3eMsleTpsaCceHHH (°) MOKa3auI, YTO TpocTHpanne 
ouaroBbix WucnoKaluii mu60 napannenbuo RomuHe Cypxo6a (mimpoTHoe), HO0 
nepneHyukysapHo eli. Tlonepernoe (mepHAMoHabHOe) MpocTHpaHHe CBOHCTBEH- 
HO JMMCIOKallHaM B OUarax, HECKOJIbKO OTOJBHHYTbIX K CeBepy OT COOCTBeHHO! 
qomnubl Cypxo6a uM MpHypO4eHHbIX HHOPa K LOJIMHaM HeOObLINX MpaBblxX MPH- 
TOKOB. Bo3MOxKHO, 3TH AOJIMHbI 3aJ1OXKEHbI MO MOMePeYHbIM Ppa3JIOMaM, JBYXKeHHA 
M10 KOTOPbIM BbIABJICHbI B OYarax 3eMJIETPACeHHH. 

YcrTaHoBJIeHO TaK?Ke, UTO BbILe H HMKe yCTbA p. Apxbly mpocTupaHue Mo- 
MepeuHbIX JUCIOKallMi WH HalpaBseHHe ABHXKeHHH B OUarax Pa3HOe: Ha MePBOM: 
yuacTKe JOMHbI MORHATO BOCTOUHOE KPbIIO MpH CeBepO-CeBepO-BOCTOYHOM TIpo- 
CTHpaHHH, a Ha BTOPOM yyuacTKe — 3anajiHoe KpblIO MpH CeBepo-ceBepo-3anal~ 
HOM MpocTrupaHHu. CneqoBaTebHO, MOpdoorMyecKH pa3Hble yYaCTKH JOJIMHBP 
Cypxo6a pasmuaiorcsa H MO XapakTepy MOABMKeK B OUaraXx. 

BoOapwad YacTb OYArOBbIX WuCMOKaLNH B WomuHe Cypxo6a uMeeT MpOOub- 
Hoe MpocTHpaHue — oOulee C MpocrupaHuem Cypxo6ckoro pa3vioma. MuTepecHo: 
OTMETHTb, YUTO B OYArax C NPOAOJbHbIM MPOCTHPaHHeM NOABHKEK MOLHATO CeBep- 
HOe KPblIO, T. €. CMCLLCHHA B OYarax MPOTHBOMOJOXKHbI JBHXKCHHAM Ha MOBepX= 
HocTu. M3pecruo, uro B SNOHMH MeAVIEHHbIe (BEKOBbIC) TBHXKCHUA TakKe MpO- 
THBOMOJOXKHbI NO 3HAKY CMELLCHHAM, BOSHHKLUIHM BO BpeMs 3eMseTpaceHHh (7). 

Takum 06pa30M, MOXKHO CY4HTaTb, YTO B Jomune p. Cypxo6 celicmHuHOCTe 
CBA3AHa He CTOJIbKOC OMPeeJICHHbIMH FeOOrHYeCKHMU CTPyKTypaMH (HaHune 
ryOHHHOrO pa3vlomMa), CKO/IbKO C ONpeeNeHHbIM XAPAKTEPOM MOVIOAbIX (POJIO- 
WeHOBbIX) JBYDKEHHI; OKasaIOCb, YTO HMeeT 3HAYeHHE HE MHTCHCHBHOCTb JBHXKe- 
HHH Cama M0 CeOe (Kak Ha 10>%KHOM Oepery Cypxo6a), a HX KOHTpacTHOcTb (ony 
CkaHHe BTOporo yuacTKa CeBepHoro Gepera MpH NOAHATHH 1Ox%*KHOrO Gepera) H 
ee oe (pas1M4HOe MOBeeHHe PasHbIX yYaCTKOB CeBepHOro 
neat ee ae and Ke, KOHTPaCTHOCTH UH uddepeHUHPOBaHHOCTH 

OXKHO CYAHTb MO TreomMopdosornvyecKHM JaHHbIM. 
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' TFHAPOrEOJIOTHA 


H. B. PABKOB 


APEBHAA PEYHAA CETb BACCEMHA KAMbI VW MUIPALLMSA PYCEW 
EE OCHOBHbIX APTEPHH 


(ITpedcmaeneno akademuxom H. II. Pepacumoesim 23 VII 1958) 


| PekoxcTpykllua uctopun dbopMupoBaHusa ApeBueli, HbIHe NorpeOeHHOli rHd- 
TpapuyecKoH CeTH MPOW3BOAHTCA B OCHOBHOM MyTeM H3YYCHHA OCaLKOB, 3a- 
TarouluX B Mpeeax PeuyHbIX OJIMH WM MpHera;ouluX K HUM HH3KUX BOLOpa3- 

OB. XapakTepHOl OCOOeCHHOCTHIO OCHOBHbIX BOAHbIX apTepHli Oaccelina Kampi 
JIHCTCH HAIMYNE BUX LOMMHAX ABYX 3HAaYHTeIbHbIX MepeyryOseHui, BHIMOW- 
HHBIX [JIMOMWCHOBbIMH (KHHEJIbCKHMH) WM HMXKHCYCTBEPTHYHbIMH (BeHeICKaA 
WTa) OTOXCHHAMH, NOrpeOeHHbIMH MOM MOMLHOH TOMMEH MOCTELYIOULHX aJLJIIO- 
‘AJIbHbIX HW JeJOBHAaJIbHbIX HaKONMIeHHHM. B oTsmM4Ne OT NOCMeHUX 06a 3TH KOM- 
(eKCa OCAJKOB He MOJYUHIH OTpaxkeHHA B COBPeCMeHHOM pebede, Hu mpocue- 
ABaHHe HX B BePpTHKaJIbHOM HM TOPH30HTaJIbHOM HallpaBJIGHHAX BO3MO2%KHO 
[Ib C MOMOLULbIO OypoOBbix pador. 

MexenepHo-reomormyeckHe H3bICKaHuaA B JomHHe Huxxuel ‘Kamel, mexry 
TbhamMH Batku wu Mxa, B 1935—1938 rr. nosBOnHIM PyKOBOZUTeNO padorT 

B. Caxaposy u reojoram Ka3ayuckoro yHuBepcuteta C. I. Kamranosy, 
. B. Kupcanosy, Bb. B. CemuBanoscKkomy u Jp. MpoculequTb KOHTYypbI Heore- 
BOK I[laneo-Kamb! B 9TOM paHOHe H JaTb NepBylO XapakTepHCTHKY HCTOPHH ee 
)PMHPOBaHHA. ITH U3bICKAHHA B 3HAUHTEJIbHO OOIbIWeM OObeMe Ob MpOAOu- 
eHbI NO pyKoBorcTBom I. WM. Popeuxoro B 1955—1957 rr., 3axBaTHB JOMHY 
yenHeH Kampl, 40 CalirarKu, w HuxKHee TeyeHHe Benou, Wo BupcKxa. Janupie 
3BEMOUHbIX paOoT B Mpesemtax ONMH STHX PeK ObIVIM MONOJIHEHbI aBTOPOM 
3y/IbTaTaMu OypeHua, MpoBosumoro Tpectom «BauinedrepasBesKa» B Oacceli- 
. Benoti. Anam3 BCero 3TOrO MaTepHaa MO3BO/MJI TOUHO YCTaHOBHTb OYepTa- 
[A IJIMOWCHOBOH peyHOH ceTH MpeHMyulecTBeHHO [laneo- Kamp u Ilameo-Benor 
HaMeTHTb B ipesleax UX MOJHH MOOXKeCHHE HHXKHEYCTBEPTHUHDIX Mpa-peK. 

B 1957 r. npu 6ypenuu B seBoGepexHol yactH Kambl B AOMHAaX ee TIpHTo- 
B — Bepesoskn u bys Oblu BCKPbITbI OTJIOXRKCHUA KMHEbCKON CBHTHI, 3aJle- 
fOlllHe B HHTepBavie aOCOMIOTHBIX BLICoT 54—82 M. OTH OTO*KeHUA MpelcTaB- 
HbI OLHOPOAHOM Toe: CepOBaTO-KOPHUHEBbIX TIMH C TOHKHMH MPOCJIOAMH 
HKO3CPHUCTHIX 3EJICHOBATO-KENTHIX H TOJYOOBATO-CepbIX MeCKOB, MOILHOCTbIO 
40 m. Hanuune sTux ocaqKoB Ha yyacTKe CpegqHel Kampi spe Beso aer 
HOBaHHe MPH3HaTb CYU[CCTBOBAHNe 3eCb MPOMOJKeHHA APeBHEH JONJIMOMeHO- 
fi JOMHbI, NpHHaliexaBuel Kame usu OJHOMY M3 €€ IIPHTOKOB. 

Stn Ke MaTepHasbl NosBouMIM MpocenuTb Tlameo-Beyio Ha yuacTkKe HUXx- 
ro TeYeHHA COBpeMeHHOH pekH. HeorenoBaA WOMHa MPOXOMHa 3AeCb B 06- 
CTH eBoOepexKbA, HMeA TyCTYIO Ce€Tb MPHTOKOB, COBMAaAaroulux B OCHOBHBIX 
prax c JouMHamu Cros, Ba3pi, Taupina uw Apyrux Oomee MeJIKHX COBPeMeH- 
IX Pek. 

Ycrpespand uacTb Ilaneo-Benoii pacnosaramacb, MO-BHAHMOMy, TaM xe, Ie 
SOBPeMeHHOe YCTbe, MPH 9TOM pycslO peKH MpeTepleBaO 3ACCb OudypKalluto, 
40a BbICTy KOpeHHoro Oepera B paiione TaTapcKux Amasos. Ona u3 mpo- 
K MasleO-peKH Mpoxoula MO AoMHE COBPeEMCHHOPO PyIbA [1la6us, tox Hee 3TO- 
HaceJleHHOrO MyHKTa. Bpile no JOMHe [laneo-Beaaa mpovarasia CBOH MyTb 
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B YCJOBHAX CHJIbHO TepeceyeHHOro MOMMMOMeHOBOrO pembepa. AmnmuantTyya Pi 
UJICHeEHHA APeBHErO pebetba AocTurala 3hecb 150 m (coppemenHoro 80—100 | 
@opMupoBanne JOMMHbI Ha STOM yYAaCTKe MpoTeKaO MPH SHATHTe/bHOM yuact 
KapCTOBBIX Mpoleccos, OularosapAa ray6oKkomy (qo a6coutioTHOH OTMeTKU — 80 
SPOSHOHHOMY Bpe3y, 3aTPOHYBUIeMy THMCOBO-aHTHAPHTOBY!O TOMY KYHTY 
cKOro Apyca, 3aseraloulyl0 MOA MayKOH KpaCHOUBeTHOM MOpod yuMcKOi H Oe 
6eescKoli cBUT. B pa3pesax Wesoro pAa CKBaxKHH BawHeprepa3sBeAKH MOLLE 
(10 200 m) Tomuya TeMHO-CepblX H C€POBATO-KOPHUHEBbIX KHHEJIbCKHX (?) ra 
C TOHKHMH IPOCJIOSIMM CepbIX MeCKOB 3aJleraeT HeNOCPeACTBEHHO Ha JI€PKO BbILli 
JauMBalOuLHXCA HM YaCTHYHO 3aKaPCTOBaHHbIX KYHTYPCKHX PHNCax MW aHrHyy; 
vax. B 9TUX yCOBAAX KONPUrypalluA MaleO-PeKH MPHHHMa/a HepeAKO TIpux¢ 
JIMBbIe OVePTAHUA, OMpeseAeMble B 3HAYMTEbHOH CTeNCHH YC/JIOBHAMH 3avle 
HHA JAHHbIX OTJIOXKeHHH. | 

Boee CMOKHbIM ABAACTCH BbIABJICHHe HM>KHeYeTBepTHYHBIX I]pa-Kamot} 
IIpa-Beaoii, B cusly M10xOl COX PaHHOCTH BbINOJIHHBLUMX HX OCANKOB, YHHYTOKE 
HbIX B 3HAYHTe@bHOH CTeMeHH MOCMeLyIOULMM pa3MbIBOM. HanOomee xopo 
9TH OCaXKH, MpeACTaBsJeHHble BCCMH OCHOBHbIMH aVJWIIOBMaJIbHBIMH (allnal 
(pasmbiBa, pyCla MU CTapHll), COXPaHMJIMCb B Mpefeax MOMHbI HHKHErO TE 
Hua Kambl, re rayOuva Bpesa AocTurasa aOcouoTHbIX OTMeTOK 18—20 (pai! 
Ha6epexupix UenHos). Boetue mo Kame u Benoni, rae Bpes yMeHbiuaeTCA CoC 
BeTcTBeHHO 20 40—50 m (cpeauHult yK10H 02a 0,0002—0,0003), coxpaHHuics | 
Oolbulel YaCTH JIMLb FpaBHHHO-raJIeuHbId TOPH3OHT Pa3MbIBa, OCTATKH KOT] 
poro TeCHO COMpHKacaioTcA C 6a3a/IbHbIMH TOPH3OHTAMH MOCMEAYIOULNX AJIJIOBE 
AJIbHbIX KOMIVICKCOB, CJlararoluluXx HaMOMMeHHbIe Teppacbl H NMouMy. COM>KeHI 
9THX Pa3HOBO3PaCTHbIX OTJOXKeHHH, OOpasyloulLHX HepeAKO OHH OOULHH Oasan| 
HbIit TOPH30HT, 3aTPyAHAeT MpoceKuBaHHe Mpa-peK Ha9STHX yYacTKax, Owar} 
apa 4YeMy KOHTYPbI HX ABJIAIOTCA B 3HAYHTEIbHOH CTeMeHH PHMOTETHYCCKHM: 
O6pauyaerT Ha ceOA BHHMAHHEe CHJIbHO pa3BeTBJIeHHOe pycio [Ipa-Bbenon B 
yCTbeBOH 4acTH, UTO CBA3ZAHO, MO-BHAHMOMY, C nogAMOpoM Kampl. 

ConoctaBJIAad MlaHOBOe NOsIO*RKeHHe ApeBHUX pyce Kamp un Benson B mpower 
ce (pOpMHpoBaHHA THAporpaduyeckoH ceTu, CieqyeT OTMETHTb HMEIOULYIO 30 
MECTO TeEHJCHUHIO MOCeLOBaTeIbHOrO MepeMeleHHA HX BMPaBO B COOTBeTCTBH 
c 3aKoHOM Bapa. B paiione Kpacuoro Bopa (HenocpeacTBeHHO HWKe YCTbeBC! 
yacTH Berto) pyco Hu xKHeYeTBepTHUHOH [Ipa-Kambl CMecTHIOCb MO OTHOLIEHH 
Tlaneo-Kambi BnpaBo Ha0,8—1,2 KM, a pyco COBpeMeHHOM PeKH — B TOM 
HanpaBJeHHn eye Ha 0,5 KM. OTO OMHOCTOPOHHEe CMeLICHHE, CBASAHHOE C BUNS 
HueM Cul Kopuomuca, oOycIoBHIO XapakTepHbIii ACHMMETPHUHbIT MOMepeyHbl 
Npopub AOIMHbI. 

AvaJlOrMuHoe CMeueHHe pycla BIpaBO XapakTepHO H JA HMKHerO TeveHH 
Benoi. B nepvoy Mexkay BpeMeHeM 3a/1O%KeHHA HEOTeHOBO!i H HHIKHeYeTBEPTHt 
HoH Benoli pycao peku mepemectu.i0cb BipaBo oT 0,9 go 1,5 KM B ycTbeBOli UacT 
H oT 2 10 3 KM Bolte NO JomuHe. B Teyenue ueTBepTHyHOrO NepHoda HaMeyaeTc 
TCHTCHIHA CMeWICHHA PyCa B MPOTHBONOOXHOM HanpaBJIeHHH — K JI@BOM 
Gepery. TloaBenne sTol TeHeHuHH, HanOoNee YeTKO BbIParxkKeHHO B MpHycTee 
BOH 4acTH Benoii, OOYC/IOB/IeHO, MO-BUAZHMOMy, BO3pocluHM BJIMAHHeM KaMb 
OTKNOHAIOUEH PyCla BCeX KPyNHbIX MpuToKoOB (Toma, Hox, Mx, Byit) B nanpat 
JICHHH CBOero TCYCHHA H HaJIMYHeCM HEOTCKTOHHYECKUX ABYXKCHHH OTPHIAaTesE 
HOrO 3HaKa B KpaesBoli YactH Bupckol CeAOBUHbI, K KOTOPOH mpHypoueHo «ME 
Bodepexbe Beoli. O BosMoxKHOM BAMAHMH NocneqHero (pakTopa CBHeTeJIbC! 
ByeT CMeueHHe pyca Mka B ero Hi>KHeM TeyeHHH BleBO. Mmen o6uly!0 LONE 
c Kamon, Hk, B OTJIM4HE OT MOCEAHEH, NOAMbIBAeT MeEBOGepexKHbIli CKJIOH, pat 
NONOKEHHBIN B o6actn CapaitmuucKolt enpeccun. Cmeujenve 3THX BOJHBbI 
Soasitu teh Lees ny ml an. TECHO CBA3AHO, NO-BHAMMOM) 
Raa Sith is ay ME u Me H COOTBETCTBEHHO C pa3JIMUHeM BOS Lek 
er ee CRBS aaa OPHONHCA, a TAK%KE HEOTEKTOHHYECKHM 
OtRNC HOR ee Cre nate i HM Jenpeccun. Baaroqapa Menbuleli macce Bos 
pyetca 9TuMH auuscerta ieee Pr eaeey DY SIR ASS eh ied a 
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PaccmaTpuBaempie yiacTKH JOJIMH HHXKHHX TeyeHHH Kamp uv Benoit pHuypo- 


‘W4€HbI K OTPHILaTeJIbHbIM TEKTOHHYCCKUM cTpykTypam — CapalinuucKolt jenpec- 


}cuu WH DupcKol ceqosune, uTo HaloxKUsO OTMeYAaTOK Ha BCIO ucTOpuio (popMupo- 


BaHHA AAaHHbIX PeyHbIX aprepud. Hanuyue stux crpyKtyp mpesonpesxeiuso 3a- 


hi NOAKCHHE BUX Mpefelax HeoreHoBol ruAporpaduyeckoii CeTH, a No3qHee — npo- 
; HHKHOBCHHE BON akuarblIbCKOrO OaccelHa. 3ecb NOUN Han6owee WIHpoKoe 


S eat 
Ae [Ha m6 ap kay 


os tr re 
ee oot CONS 


Ceyenne copus0Htanen 20m 


30 3 6 9xm 
—— | 


Puc. 1. Kapta gzpesueli peunot cetu Oacceliya Kambl. a — H30rHmcbl KPOBJIH JOMJIHOMeHOBbIX 

OTNO*KeHHU, 6 — KOHTyPbI HeEOreHOBOH THuAporpaPuyecKou CeTH, 6 — KOHTYPbI HH2KHeYETBEP- 

THUHOH rHAporpaduyeckoll ceTH, 2 — MepMcKHe CTPyKTypbIl, 0 — CKBaxKUHbI HepTepasBeAKU U 
«l wpompoekta»} 


Jipepuue pycsla 3THX pekK (HeOreHOBOe H HMXKHEVeTBEPTHYHOe) pacrovara- 
JIMCb B KPaeBbIX UACTAX YKA3AHHbIX OTPHMWATeIbHbIX CTpyKTyp. OAHOcTOpOHHee 
CMeLLeHHe 2THX PyCce BMpaBo Mo TeyeHHIO B HalpaBseHuu TatapcKoro u Baww- 
KHPCKOFO CBOJOB yKa3bIBaeT Ha MPOMOMKUTebHOe BO3eHCTBHe MOCTOAHHOrO 
tbakTopa, MpoTHBONOAOxKHOTO MO CBOeH HaMpaBJeHHOCTH BAMAHHIO TeEKTOHHYE- 
CKHX JIBUXKeHHH B OOaCTH 3THX CTpyKTyp. TaKHM NOCTOAHHbIM (aKTOPOM SAB- 
JiaoTca Cuibl Kopuomuca, BsIMAHWe KOTOPbIX OCOOCHHO 3HAUHTeIbHO JIA Pek, 
o6alatoulux OObuIOH MaCcCOH BOAbI HW MpOTAXCHHOCTHWO. 

BpueyKa3aHHad 34KOHOMEPHOCTb OTCYTCTBYeT HJIM MeHee YeTKO BbIparKeHa 
Ha yuacTKe Hu>KHero TeveHusA Kamp — Tam, Tye pexa mepecekaet MoxescKo-I"pa- 
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XaHCKYIO 30HY TEKTOHHUCCKHX MOAHATHH. Koudurypallua peKH WH CMelLeHHe 
pycila B mpomecce POpMHPOBAaHUA AOMMHbI ONPeeNACTCA 3NeCCb B SHAYHTC/bHOS 
CTeneHH HaJIM4HeM CTPYKTYP 39TOH 3O0HbI. 

Takum oOpa30M, BeCb (pakTH¥eCKHH- MaTepwall M aHaJIH3 KapTbl MOK 
3bIBal0T, UTO B IeIoM pycia Kamp u Besoli Ha mpoTaxKeHuM BCeH HCTOpHH Hf 
CbOpMupoBaHUA CMelaIHCb Ha OMHHX OTpeskax K CeBepy, Ha APyrHx K s3amlayly 
HO H B TOM H B JpyroM cly¥anx TObKO HampaBo mo TeyeHuio. IlocKombKy 97] 
cMeleHne pycedl HalipaBo MpOHCXOHJIO BH 3aBNCHMOCTH KaK OT OOMLerO yKJIOR 
pesbedba, Tak HW OT HOBCHLIMX TEKTOHHYCCKHX ABHXKCHHH, TO, CJIEQOBaTeJIbHO, OH 
OMpeseIAIOCb TOJbKO BJIMAHHeEM CH Kopnosuca. 

Bmecte c TeM, Ha OTJ@JIbHbIX YUaCTKaxX (HWKHHMe TeyeHHA Benonw u MKa) 
COBePpIICHHO ACHO BbICTyMalOT MeCTHbI€ H BPeMeHHbIe CMeILCHHA PYyCe HawieBh 
mo TeyeHuio. Takve MCKJIOUCHHA MOBCeMeECTHO CBA3AHbI C JIOKAaJIbHbIMU rextey 
HHYECKHMH CTPyKTYPaMH, COBPeMeHHbIe JBHYKCHHA KOTOPbIX, KaK Mbl BHM 
NOMPBepKLaloTCA HW PAKOM Apyrux cakTos. 

M3y4enne OCHOBHBIX 3AKOHOMePHOCTeH MHIpallH PeC4HbIX PyCceJl HM XOMa UCTOK 
PHYeCKOrO Pa3sBHTHA UX MOJMH MpescTaBsiaer OOMbWIOH MpakTHYeCKHH HHTeper 
IIpH OWCHKE YCTOHYMBOCTH OeperoBbIX CKJIOHOB IPH CTPOMTeJIbCTBe HU ONpenemey 
HHH BO3MOXKHbIX MOTePb BObI Ha *PUJIbTPalluto U3 OyAyulero BOLOXpaHHnuLa. | 


+ 
4 


Bececolo3Hblt + MpPOeKTHO-H3bICKaTeIbCKHH Iloctynuato 
WH Hayu¥HO-HCCIeqOBaTeIbCKHM MHCTHTYT «] HApoMpoeKT» 22 VII 1958 
uM. C. A. KyKa 


Hokrnayan Akanwemun Hayk CCCP 
1959. Tom 124, Ne 4 


MHHEPAJIOLH A 


B. b. AJIEKCAHJPOB u tO. A. MATEHKO 


PEHTTEHOMETPHYECKOE HUCCJIEMOBAHHE HEKOTOPbIX 
METAMUKTHbIX TATAHOHHOBATOB 


(ITpedcmaeazeno axademuxom H. B. Beaoeim 80 VII 1958) 


_ Cpegu Ooubuioro uucwia NOUTH BCerya MeTaMUKTHBIX HU NOITOMY peHTreHorpa- 
jpuyecKkH C1a00 H3YYeHHHIX COXKHBIX OKHCIOB Y, TR, Ti, Nb u Ta B Hacrosmee 
sPeEMA Pa3JIMUalOTCA [Ba H3OMOPdHbIe pa POMOMYeCKHX MHHEPaOB: pA 9B- 
4<CeHHTa — NOMKpa3sa HW pA Mpuoputa — OsoMcTpaHauHa. XuMMUYeCKHIi Cco- 
i:TaB MHHepaJloB — NpescraBuTeseH OOONX PAAOB — O¥eHb OIM30K, OHAKO 9TO 
(:XOJCTBO COCTaBa 3aTYICBbIBaeTCA IIMPOKHMH ero KONeOaHHAMH. XUMHYECKHII 
“ocTaB STHX MHHepa/ioB BbIpaxaetca opmysioH ABsXe«, rae A = Y u TR, 


(3 pAy onpelemAeTCA COOTHOWICHHEM KOMMOHEHTOB rpynbl B: 9BKceHHT (mpH- 
spur) = A(Nb, Ti, Ta).X6, a nomuKpa3 (6nomctpaHquH)=A(Ti, Nb, Ta).Xe. 


ji MaslO CYIIeCTBEHHbIM Pa3JIMUHeM B XHMHYCCKOM COCTaBe ObIIH HCMOb30BaHbI 
1) mopdbovlormyeckue MpH3HaKH: HanOolee eECTeECTBEHHbI€ YCTAHOBKU KPHCTAJIJIOB 
spy MX H3MepeHHAX MIPHBOAMIM K Ppa3s/IMYHbIM OTHOWeHHSAM a : b : c. U3menenne 
|/CTAHOBKH KPUCTANJIOB OOMcTpaHuHa 10 MaTpulle {0 1/20] 002| 100) npuBognr, 
dipaBlla, kK OTHOIWeHHIO OceH O4eHb OM3KOMY K TaKOBOMy Y 9BKCeHHTA, 
})HakO Mocsle yKa3aHHOrO MmpeocOpas0BaHHA HaHOolee OOLINHbIe CPOpMbI GIOM- 
(:TpaHwuua (mpHoputa) OTCyTCTBYIOT y HOMKpa3sa (9BKCeHHTa) MH HaoOopor. 


ixumuueckoro cocraBa WH (bu3H4eCKHX CBOLCTB) PpaCCMaTPHBaeMbIX PAOB. Os- 
44akO M03Hee, TIaBHbIM OOpa30M B pesyJIbTaTe PeHTreHorpadwyeckoro uccue- 
A1OBaHHA OOpasIlOB, MpOKaJIeHHbIX IPH PasJIMYHbIX TeMMepaTypax, WemecooOpas- 
S10CTh OObELUHCHHA ZTHX PAROB NOMBeprasach COMHEHHIO, H B MHHepaslornye- 
W2KMX CpaBOUHHKaX JO HacTOsilero BpeMenun 06a pHa PurypupyloT Kak CaMo- 
¢2TOATEJIbHbIe. 
| T[lporupopeyuBocrh JIMTepaTypHbIX JaHHbIX MOOyAua aBTOpoB mMpoBecrTH 
JeTaJIbHOe PeHTTeHOMeETpHYeCcKOe HCCeMOBaHHe YKasaHHbIX MuHepasos. IIpu 
FiccMeEMOBAHUM ObIIO HCMOb30BaHO 3HAYHTeIbHOe YHCIO OOpasitos (18) u3 oTeye- 
/:TBCHHbIX HM 3apyOe@xKHbIX MecTOpoxeHHii (MuHHepasornueckue Myseu AKayemuH 
idayx CCCP, MocxoseKkoro reomoropa3sBeOUHOrO HHCTHTYTA H KOJJICKUMA aBTO- 
s90B), IIpHueM JIA MHOrMX OOpa3sllOB HMEJIHCb XHMHUeCKHe aHaNsbI. B OCHOBY 
JacceOBAaHHA ObIO MOMOxKeHO 7 OOpaslos (3 9BKCeHUTA, 2 NOHKpasa Hi 2 OJIOM- 
“TpaHMHa) C KPHCTasJIMYeCKOH OrpaHKOi, Tak Kak B 9TOM CJlyuae Obl1a MpoBe- 
/peHa IpaBMJIbHOCTb OTHECeHHA MHHEpasOB K TOMY WIM Apyromy psqy. Ocuos- 
JHbIM MeCTOJOM uCCeqOBaHHA Obl MeTOX Mopourka, u3yyeHne 4 Cr, Fe u Cu. 
\Pentrenorpammbt Obi Mosly4eHbI B KaMepax D = 57,3 MM, KaJIMOpOBaHHBIX 10 
iNaCl. B rex cmyuasx, Kora 9TO ObIIO HeOOXOLUMO, WudppoBsle JaHHble MmpoBeps- 
}IMCb HM YTOUHANIMCh PeHTTeHOrpaMMaMH, CHATbIMH B KaMepe Ooboro payuyca 
(D = 143,25 um). Unrencupunoctu oTpaxkeHHH OWCHHBaJINCh C MOMOILbIO MapoK 
MO“ePHEHUA H 3aTeM IIPHBOAMJIHCh K 10-O6anbHOH wWkKaJe. 
Bce uccieqopanHbie HaMM OOpasi{bl OKasaJINCb MCTAMHKTHBIMH: HA OHH U3 
HX B HeHarpeToM COCTOAHHH He al AufpakWHOHHOH KapTHHPEI. Tlocae mpo- 
| 12* 179, 


Kasupanus o6pasyoB mpx 300—500° Ha pexnTrenorpammax HaO0al0cb HG 
6oMbuIoe YHCMO CMAObIX H PA3MBITHIX JIMHHM, COMPOBOVKMaeMbIX CHJIbHbIM (poHom 
[Ipu 800° orpaxkeHua CTaM YeTKHMH, YHCIO HX Pe3KO YBEHYHIOCh MPH BCH 
elle 3HAYHTebHOM!: (poHe Mok SombiuuMH Y. ComocraBseHve PeHTTeHOrpaMM ka | 
3aHHbIX 7 OOpasloB (800°,3 uaca) MOKa3aJ10, YTO BECbMa CXOJHbIC KaPTHHbI Mas | 
1 ssxcenut, | nomuKpa3 uv 2 OOMcTpaHAMHa; OCTaJIbHbIe 3 9BKCeHHTA xapakrq| 
PU30BaNHCb CYLLeCTBeEHHO OTJIMYHbIMH PeHTTeHOrpaMMaMH. OTH pesysbTati 
MO3BONUIH SAKJIOUMTb, C OHO CTOPOHbI, YTO MMHEepaJbI, MpHHaliexallny 
pasHbIM payam, mpu 800° B HeKOTOpbIx (!) cry4aax WaloT upesBpluaiHo O1n3KkH} 
WucbpakWHOHHble KapTHHbI, a C Apyrou,— 4To BbIOpaHHble YCJIOBHA MpoKauBal 
Hui ObWIM HeyauHbIMu, Tak KaK OHM He MIpHBe/IM K OOpasoBaHHlo OJMHAKOBBL} 
KPUCcTamMM4eCKUX (a3 (uM (pasbl) AIA ONHUX TEX 2KE MHHEPaJIOB (9BKCeCHHTBI), 
Tlonpitka HHTepriperauun pedTrenorpamm mpu 800° c Wembio ycTaHOBseHHA cpa 
30B0r0 COCTaBa OOpa3iloB He MpHBea K OMHOSHAYHbIM pesysbTaTaM. Pauee (* 
6buI0 NoKa3aHoO, 4To 2BKCeHUuT MpH 1100° BoccTaHaBIMBaeT MepBOHadaJIbHy 
CTpyKTYpy, Mpuy¥emM OCHOBaHHeM JWIA 9TOTO yTBepxKeHMA CJlyxKusIa BO3MOXK 
HOCTb YOBA€TBOPHTebHOFO HHAMWMPOBaHHA COOTBETCTBYIOWMX PeHTTeHOrpaMM 
Ip HCHOmb30BaHHU MoOpdoulorMyecKoro a:b : Cc. CylleCTBeHHbIM HeMOcTaTKO 
YKa3AHHOPO HCCAEAOBAHHA ABMANACh HEBOSMOMKHOCTh MPHIHCAHHA MHeKCOH 
DALY OTParkeHuli B C/Iy1ae HEKOTOPHIX OOpasiloB 9BKCeHuTA (*). Hsyuenne peur: 
reHorpaMM, MO/y4eHHbIX OT HalHxX OOpasios, MpOKa/IeHHBIX IPH 1100°, o6xa+ 
pyxkuJI0, YTO OHH CYILECTBeEHHO OTJIMYAaOTCA TeoMeTpHel H OCOOeCHHO HHTeH+ 
CHBHOCTAMH JucpakiMOHHOM KapPTHHbl OT COOTBeTCTBYIONLHX PeHTTeHOrpaMM 
mpu 800°. 3amerHbim Oblio TakxKe OCMaOMeHHe (OHA Ha PeHTreHorpaMMax MIpH 
1100°. Pacuer noxa3a, uTo Bce 18 o6pa3yoB mpu 1100° qator peHtreHorpaMMs 
uuib 2 THMOB (BO BCHKOM CJTy¥ae NO TeOMeTPpHH AuppakUMOHHOH KaPTHHbl), 
mpuyuem 1-i cooTBeTcTByeT SBKCeHHTY Oe3 «/IMUIHHX» IHHHH B (° 
KC@€HHTaM, PCHTTCHOrPpaMMbI KOTOPHIX XAPaKTePH3YIOTCA «IHUIHHMH» HeHHMILH- 
pyeMbIMH B poMOn4eckol AueHKe OTpaxeHuaMH (*). Haim omopHble 7 oO pastor 
pacnpeleiuIucb M@eKAy yKa3aHHbIMa TpynnamMu cleqyroutuM o6pasom: l-a = 
= 1 9pKceHuT + 2 nomukpa3a u 2-4 = 2 9BKceHuTa + 2 OsomcTpaHyuHa| 
BuuMatTembHoe paccMOTpeHHe MOKa3aJl0, YTO YKa3aHHble «IMUIHHe» JIMHHM Ha 
pentrenorpamMax 2-ro Tua O4€Hb XOpOWIO HHAMMMpyloTrca Ha OCcHOBe KyOu4e-| 
CKOM A¥ueHKU, MapaMeTp KOTOPOH HeCKOJIbKO MeHAeTCA OT OOpa3sila K OOpasily} 
(5,07—5,13 A), tipwuem cofepxKaHHe yKa3aHHOH KyOuyecKOl da3bI OCObeHHO 
BeIHKO B HaMOosee THApaTHPOBaHHbIX H H3MCHEHHHIX OOpasiax. Anawiu3 moKa-| 
3a, YTO 9Ta KyOuUecKaA (pasa OTHOCHTCA K CTpyKTypHOMy Tuny CaF, usu ero} 
mpou3BoqHomy. Ilo-BuyuMoMy, MBI HMeeM feo C KPHCTamMYeCcKOH casoli, 
NIpHHadiexaileh rpyine mupoxsopa, NpH4eM HeyMopsAoyeHHoe pacnperenenne 
KAaTHOHOB B CTpykType 9TOM (asbl MPHBOAUT K MOJIHOMY OTCYyTCTBUIO HIM 6Oub-| 
WOMy OCaOIeHHIO HeKOTOPbIX OTParKeHHli; STHM OObBACHAeTCA BO3MO2KHOCTH| 
HHJMUMPOBaHHA OCTABINMXCA OTPaxkeHuH Ha OCHOBe a¥eHKH C peOpom, BABOe 


MCHbUIMM NO CpaBHeHHIO C MHHepadaMu TpPyiibl NHpoxwopa. 


3a BIMeTOM BbllleyKasaHHOH KyOu4ecKol (pasbl, OOpasyrouelica mp mpOKa: | 
auBanun (1100°) MeramukTHbIX 9BKCeHHTa, NomMKpa3a u OOMCTpaHquHa, JA 
BCeX MCCJle€MOBaHHbIX OOPaslOB Oblia XaPakTepHa COBeEPIIeCHHO HeHTHUHAA TM! 
(PpakMOHHaA KapTuHa. CoBoKyMHOCTb oTpaxkenuli, cocTaBAIOULUXx 3Ty Kap-| 
THHY, XOPOMO HHAMIMpyeTcsA Ha OCHOBe poMOnYecKOH s4eHKU, IpueM JA MpH- 


BOQUMbIX B TAO. | OOpasiloB MapameTpbI STO! A4elKH paBHE: 


Tlomuxkpas Q=5,.00;) 0145628 C=O A 
Baometpawquh a=5,53, 6=14,50, C=5716 A 
OBKCeHUT Ney, ANA 7A5.. C= a il7/ A 


Tlony4eHuble LaHHbIe NOATBEPAalOT BbIBOAbI OTHOCUTebHO BOCCTAHOBeHUA 
TePBOHAlaNbHOH CTpykTypbl 9BKCeHHTOB (4) MpoKanuBaHuem mpu 1100°. Tak, 
HaNPHMep, Ait MOMMKPasa, MPHBOAMMOTO B Ta6s. 1, KOTOpoMy cooTBeTCTBYIOT 
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(Var=421 ,4 As) 
(VaI=413,8 A’) 
(Vau=424,0 A’) 


3), a 2-1 — 3B 


Ta6auuna 1 
PesybTaTbI pacueta PpeHTreHorpaMM nopouKa 


eer se ee ee 
Tlonuxpas | SeKceHuT BaomctTpaHyzuH 
hkl A 5 = 4 
2 o I dusmep.,A dery,, A if dysmep.,A fi dusmep., A 
| | 
114 2 3,67 3,67 omnes 67 | Detain 18166 
124 { 53% 3.37 em Says { 3,36 
134 10 2,99 2,99 10 | 3,00 |. 40 2,98 
6 | 2.95* : 2, 99+ 
| 200 2 2,78 2,78 ew ae 2 airy, 
or: 2°59 248 te2e60 c 
002 j sees 2°59 3 | aise ff 3 2,59 
3 2,53* 
204 2,45 Paphos 
022 2 2,44 2°45 | 2 2,42 
oco If 2°44 \ seit ae ncaa 
112 4 2,34 ree 3 2,30 
240 2/210 { 2,243 
234 \ % 2200 2°187 1 | 22494 } 2 2,198 
132 D} 2,116 2.115 4 | 2.419 2 2,106 
142 { 1/978 4,977 { 1,978 
052 4 1,938 1,944 { 1,944 
202 2 1,897 1,896 24 g92 3 4,890 
222 4 1,833 1,835 3 | 1,834 3 4,824 
5 | 4,809* 5 1.789" 
062 3 1,774 1,776 5. wat 776 2 1,763 
330 4 1,728 1°729 4 | 4,731 : 1,722 
113 3 1,642 1,641 3. | 1.645 1 1/637 
493.2 4 1,614 1,644 { 1'616 
133 2 1,565 1°564 2.1. 4,565 2 4,558 
5 | 4.5424 5 4.525% 
262 4 1,493 1,496 3 | 1,402. 4 1,482 
1 | 1,477 \ 2 ‘| 4,460 
213 { 4,460 1,460 i 
223 2 1,440 1,440 { 1,440 D 1,435 
oe || ily 
Zcen |p et 1,396 1; 387 ; ii 
420 4 1,364 1,363 I 1,362 
4A4 2 1338 1,335 2° (Na, 338 ; 
004 { 1,295 4.297 : nae ee 
,220 
333 2 4,222 4,223 { 4/225 2 1, 
460 1 1°206 1,206 ‘s 2 1.206 
432 4 1/186 1,186 1 ae ee 
es : ae Le > | 1°460 5 1.159 
a Prhlwrae” 2 | 1.144" 2 1°132* 
4 4421 
164 : 
10.3 4 1,145 4,417 
; 480 nl 1,103 1,105 1 4,103 
293 4 1,089 
481 9 41,081 pet 2 1,083 2 1,080 
ae \ 1 1,056 eos \ 1 | 1,058 
244 2 D) 4 ,042* » (Oe 
415 2 4,017 4,047 1,020 3 1/047 
135 { 0,999 0,999 Pas lgheees ; Me 
4 
ae - ie Hee i Was 2 0,937 
we 4 pages ate 2 | 0,917 2 0,915 
175 2 0,917 0,917 , ; 


* 3pe3q04Kol OTMeYeHEI IMHUM KyOMNeCKOH basbl, a TakxKe HakwaybIBalOIMecA JHHHH 


yOuyeckoH u poMOnyecKon a3. ee 
' umeem (@:0:C)mopd = 

alexKHbIe TOHHOMeTpHueCcKHe, H3MePeHHA, 
ee 1: 0,350 (a: 0: C)penr = 0,380 : 1 : 0,355. I punuunuaibHad npaBHib- 
0CTb HHAMUMpOBaHHst (u ompefemeHuA llapaMeTpoB) HCC/eyeMbIX MHHepaJOB 
184 


Oba MOTBepxKAeHa pH Govlee AeTa/IbHOM HCC/1e4OBaHHH OMMCaHHOPO pauee (?| 
nomuKpaza. Hexoropbie mpoKasleHHble OOpasitbl STOrO MuHepala, OrpaHeHHbie 
H HeorpaHeHHble, aM YeTKHe JaysrpaMMbl. OKasasl0cb, YTO XOTA HU B OAHOM 
U3 3THX CJIYYaeB Mbl He HM@JIH esa C MOHOKPHCTaJJIaMH, HaJHO ObWIO O6paso i 
BaHHe AKCHA@JIbHBIX TeKCTYp PeKPHCTaIM3alMH Mo ociM a uM Cc. Tlepuogp; 
WICHTHYHOCTH BUOIb STUX HallpaBJeHHii OKa3a/IHCb PaBHbIMH 5,50 4 5,1 A, 4TC 


HAXOMHTCA B COOTBETCTBHH C pe3yJIbTaTaMH aHasIM3a PeHTTeHOrpaMM nopoutka | 

Takum 06pa30M, JMHHH pOMOM4eECKOH (pasbl Ha peHTreHorpaMMax OOpasiloB, 
mpokaieHHbix mpu 1100°, xapakTepHbl JIA pacCMaTPpHBaeMbIX MHHEPaJOB, Camas 
Ke poMOnYecKad (pasa COOTBETCTBYeT CTPyKType MHHepaJOB JO MeTaMHKTHOLO 
pacnayla. EquHcrBo cTpyKTypbl M XMMHYeCKOFO COCTaBa MOsBONAeT OObELMHATH 
BCe H3YYCHHbIe MUHepasb! B OAMH H3OMOPHHbIM PAT, MPHYeM NO MpaBHJly MpHo- 
pHTeTa JIA WIeCHOB 2TOFO pxAa CeLyeT COXPAHHTb HaSBaHHA SBKCeHHTA HM TOMH- 
Kpaza. B TakoM Cly¥ae MpHOpHT CTaHOBHTCA CHHOHHMOM 9BKCeHHTA, a OJIOM-} 
cTpaHuH — nomuKpa3a. PextreHorpaMMbl oOpa3ioB, MpoKaslenHbix mpu 1100° 
B TeueHHe | “aca, ABJIAIOTCA HaJexKHbIM KPHTePHeM IA OMHO3HAYHOH WHarHo-} 
CTHKH MHHepaioB pxAa IBKCeHHTa — NoMKpa3sa. Munepalbl Apyrux rpymn,| 
OuIM3KHe K MHHepaiaM H3y4eHHOrO pAya MO XHMHYeCKOMY CocTaBy HM PusHUeCKUM| 
CBOHCTBaM, Jal0T IPH yKa3aHHbIX YCJIOBHAX MpOKasMBaHHA CYLLeCTBEHHO OTJIN-) 
YaloulMeCA PeCHTTeHOrpaMMB!. 


WuctutyT MMHepamorHH, TreoXHMHH Tloctynu10 
M KPHCTaJIOXHMUM PCAKUX IJIEMeHTOB 30 VII 1958 
Axkajemun HayK CCCP 
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Jloknayn AkaweMun Hayk CCCP 
1959. Tom 124, N 4 


TEOXHMH fl 


JI. M1. JIMCTOBA 


OCA)KJEHHE POJOXPO3HTA U3 XJIOPHHBIX, CY JIBPATHbIX 
VW BUKAPBOHATHbIX PACTBOPOB MAPIAHILA 


(IIpedcmaeaeno akademuxom B, C. Hem4unoserm 29 V 1958) 


CyulecTBeHHbIM KOMMOHEHTOM PpxJa OCaOUHPIX MecTOpoxKeHHH MapraH- 
eBbIX PY ABIAeTCA KapOOHAT MapraHlla — POWOXposu’T. Hamu Opa mpeiipH- 
Ta 9KCIepHMeHTaJIbHan padora Mo onpeseseHut0 (PUSHKO-XHMU4ECKHX yCJIOBHH 
caxkjeHua MnCOs 3 XJOpHHBIX H cyibaTHbIX pacTBOpOB MapraHlla pa3sJH4 
bIX KOHWeHTpaluit MmpH UX B3aMMOseHCTBHM C pacTBOpaMH NaHCOs, ¢ mocse- 
YYIOULHM HCCeOBaHHeM TNOMYYCHHDIX B OMpeeIeHHbIX YCJIOBHAX PaBHOBeCcHA 
camxos. U3yyanca TakxKe Mmpollecc KpHcTaMsalnn MnCOs u3 6uKapOonat- 
IX PaCTBOPOB MapraHlla pH yaseHHH U3 HX pasIMUHbIX KOJIMYeCTB CBOOO]- 
oli yriekucuoTbl. Bee OnbiTbl Bbiep»xKHBaNCd HO COCTOAHHA OTHOCHTeJIbHOrO 
ABHOBeCHA B TepMOCTaTHOM KOMHaTe IIpH TeMMepaTyPe 20°. KouTposem JocTH- 
{CHUA PABHOBeECHOFO COCTOAHUA CY 2KMJIM onpeleeHHA KOHIWeHTpalluH MnO 

*KULKOH (pase MH ee (PU3HKO-XHMUNCCKHX nokagateiei pH u Eh: ecu 9TH Be- 
MUMHbI OCTaBaJIMCb He€H3MCHHBIMH B TeyeHHe 10—15 yuHeli, paBHOBecHe CYH- 
‘anocb JOCTHTHYTHIM, HM IpOHSBOAMMOCh NCCeLOBAHHe OCaKOB. 

B mepBoli uactu padorbl ocaxKTeHHe KapOonaTa MapraHlla OCYMLeCTBIIAOCb 
mupanuem pactsopoB MnCl, (uiH MnSO,) c pacrsopamu NaHCOs mpi co6.10- 
CHUM Ce yIOULUX ycnoBuli: 1) pacTBopbl 4 oOpasyioulHeca OCaRKH ObIIH H30- 
(MpOBaHb! OT JeicTBUA KUCMOpOta posyxa, 2) CHBaHHe OOOKX PacTBOPOB IIpo- 
[3BOLMI0Cb C paBHOM CKOPOCTbIO ~5 mui/MHH, IpH HenpepbIBHOM IepeMeliHBaHHH 
IBTOMATHUeCKOM MelaKOH, YTO obecneuuBasO O/JMHAKOBOe COOTHOINCHHe KOH- 
[eHTpalluli HOHOB B TeyeHHe BCCTO cuHTe3a, 3) pas/IHYHbIe 3HaYeHHA pH cmecu 
JaCTBOPOB JOCTHTaJIHCb TIpHOaBeHHeM PpasJIMYHbIX xommuectB 0,1N NaOH 
imu 0,1N HCl us OropeTKu O4eHb HeOOJIbIMMH MOpIHAMM TaKHM OOpasoM, yTOObI 
JeAKILUA Cpebl MOMeprUBalach Ha OAHOM TOM 2Ke YPOBHE 34 BCe BpeMA CJIH- 
3aHHA pacTBOPOB. 

B I cepun onpiros HCHOIb30BacA 0,01N paecrsop MnCl, u 0,02N pacrBop 
NaHCOs, so II cepuu 0,05N pactBop MnCl, u 0,1N pacrsop NaHCoOs, B III 
sepuu 0,1N pacrBop MnCl, u 0,2N pacTBop NaHCOs. McxoqHanA KOHWeHTpallnn 
MnO B cMecsdX 3THX PacTBOPOB MOCe CHUBAaHHA Oblla COOTBETCTBEHHO PaBHa. 
177,5, 887,5 u 1775 r/t. IV cepua OMbiTOB Oblia MOCcTaBJeHa C 0,1N pacTBopoM 
MnSO. u 0,2N pacTBopoM NaHCOs np HCXOAHOH KOHILeHTpalluH MnO B UX 
cmecu 1775 mr/a. Bee onbiTbl OpIiH MOCTABJIEHbI B HHTEPBaslax pH 0r 5,0 no 9,5. 

Aunasu3 %KULKOK cpasbl MpH paBHOBeCHOM COCTOAHHH yepes 170 cyTok m0Ka- 
gal, UTO BbINaeHve 6enoro KpHCcTaIMyecKoro ocalKa MnCOs 43 paCTBOpOB 
MnCl, mpoucxoguso Tp pa3sMuHbIX 8HadeHHAX pH, B 3aBHCHMOCTH OT HCXOJ- 
Holi KOHWeHTpaluH4 MnO B pacTBope. Kak MOxKHO BuyeTh U3 LaHHbix ta6a. 1, 
mpHu HaMMeHbIleH U3 B3ATHIX KOHIeHTpalluli OOpasoBanne ocatka peer ioe pH 
3HaueHuax pH Oouee 7,4. B 6omee KHCJIBIX pactBopax ocay\ka a oOpasyeTca 
jlaxke mp Takou JWIMTeIbHOM BbILep2KKEe ompiroB, Kak 170 cyTox. Ilpu ucxoHOu 


xonuentpauuu MnO 887,5 mr/a ocaoK oOpasyerca yxKe IPH pH_ oxoso 6,70, 
a pu HaMOoubiue KOHWeHTpauuH, paBHou 1775 mr/n, Hayao oOpasoBaHHA 


ocalKa OTHOCHTCA K 3HadeHHAM pH~5,5—5,7. : 
Xapaktep ocavkennxA mMapraHila “3 cepHokucsoro pacTBopa, MPH HCXOJ,HOH 


xoutentpanan 1775 mr/a MnO, oveHb Mane GTIMIACICA OF CCUNENE ATS EAT 
| rgopa xopua MapraHila Toll Ke KOHIeHTpalluH . Hauano ocaxkeHua 1 OOOX 
-pacraopos copmajaer, a B JlambHelituem OcaxKTeHHe HS cepHOKHC10ro pacTBopa 
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Ta6uauna 1 


U3 PACTBOPOB XJOPHAHEIX HM CYJIbPaTHEIx CouleH MapraHia MPH Hx 


Ocaxmenve MnCO3 
2 B3aHMOeHCTBHH C pacTBOpaMu NaHCO3 


: aS 
es 2 & : Jlanupie aHaJiu3a paBHo- | 
& : aHHble aHasH3a paBHO iS Day 
= By eat ee neon daeh i 3 ES BecHOol xUuAKOH asi ||, 
S =f Se eo Fe a 
& z | <<a ae 3 om KO i 
5 ore 3 6 lok Sf MnO, mr/a ; 
i o Eh, mpl} © = ; 
2 BEE Bs MnO, mr/a| pH MB 2 gs E| gs 
15 1775 240 He, 5 ae Ti35 
OpHyzHOrO pacTBOpa 16 1422, "15 
OcammeHHe H3 XJIOpHy, p A Hag Mel + 
i A iiligo: 6,20 | +480 18 109,6 6,70 
oH eile 9 | ins | 740 | +440 || 19 072 | 8755 | +360 
23 Wed 7,48 | +440 20 0,4 9,25 | +341 
24 72,7 7,52 | +445 24 0,06 9,65 | +820: 
25 5,0 7,65 | +430 
26 ute 8,20 | +408 OcamyeHue H3 cymbpaTHoro pacTBopa 
27 0,2 9,20 | +298 33 4775 170 i775 : 8,00 Bee 
887,5 5,95 | +483 34 1675, ; : 
59 el 656,4 6,70 | +455 35 171,6 6,80 | +450 
30 483 ,2 6,75 | +450 36 0,65 7,80 | +410 
34 0,5 7,92 | +398 37 0,34 8,25 | +400 
32 0,41 8,95 |! +330 38 0,07 9,25 | +350: 


IIPOHCXOAUT C HEOOMbINHM OTCTaBaHHeM, MpHMepHo Ha 0,25 eqnHutel pH. 1 

IIpu 3nauenusx pH 8,5—8,8 ocameHve U3 pacTBOPOB BCeX KOHI,eHTpal\¥y 
MOXKeT CUHTATbCA 3aKOHYeHHBIM, MpHyeM ocTaTOuHad KOHIeHTpallua MnO 
coctaBiset oT 0,1 yo 1,0 mr/n. 


BenwuHHbI OKHCJIMTCJIbHO-BOCCTaHO- 
BHT@JIbHbIX MOTeCHI[HaJIOB, H3MeEPeHHHIe | 
Xumuyeckui cocTaB OCaXKOB CHHTeTHYe- B 2KHIKOK base OMIbITOB, JI@KaT B lpeye- 

ckoro pofoxposuta ; 
nax ot + 298 yo + 510 MB vu HaxogaTcaA 
B OOpaTHOH 3aBHCHMOCTH OT BeJIMYHHBI 


Ta6mauna 2 


omra| H:0- | Hs0+ | MnO} co, | Cymma pH.HanOouee yctoitunBble MpoTHB OKHC- | 
leHHA UHCTO-GembIe OCaKH KapOonaTa | 
25 | 3,09 | 2.40 | 57,91] 95,91 | 99,31 MapraHila Obl MOJTYYeHbIB CAOOKHCION, 
26 HES: 145 "73 | 35,70 | 99,64 i fi : 
ts | sts | ates | orgs | Serge | $8:6f «-M Helirpambuolt cpege. Onn XOpoulo Cox 
a4 | 3345 | 2,38 | 57,75 | 35,62 | 98,90 PAHAJIMCb NO] CNOeM OTCTOABINelCA KUI- 
32 | 3,55 | 2,36 | 57,92 | 35,30 | 99,43 


KOCTH B 3aKPbITbIX Cocyax B TeyeHHe 
6—8 mec. Ocayku, oOpasoBanuble H COXpansaBuneca B cpeze, pH Koropoii mpe- 
BbIMaIO 8,5, TpeOoBaH OCOGeHHO TIaTeIbHOL H30/IALUM OT KHCOpOa BO3SAyxXa 
BO H30exKaHHe OKHCIeHHA. Kak usBecrHo, noH Mn2* B KHCIBIX HeHTPaJIbHbIxX 
pacTBopax He OKHCAeTCH ras00OpasHbIM KUCMOPOAOM, CHOCOOHOCTHIO CBASBIBATb 
O. oOulaaer JIHUIb HEMCCOMMMPOBaHHbI Mn B Bugle Mn(OH), wim KOMIMVIeKCHBIX 
coequHeHui. B rex cayyaax, Kora pH cpequt mpespnuaer 8,5, HMeeTCA BO3MOX- 
HOCTb OOpa3oBaHud Mn(OH)2, KoTropas, mpu HanwunH Jaxe cieloB KHCOposa 
BOSAyXa, HaYHHaeT OKHCIATbCA M MpnHaer OypoBaTbit OTTeHOK MOMyYeHHOMY 
ocaaky MnCOs. 

XUMHUECKHI CocTaB OCaKOB, KaK MO>KHO BHeTb H3 JaHHbIX Tab. 2, OKa- 
SaJICA OAHOPOAHbIM. Bee ocakki ABMAIOTCA UHCTHIMH KapOoHaTaMH MapraHlla 
C HeOOMbIUMM H36bITOUHLIM KOMHUeCTBOM MnO, He cBA3aHHbIM C AHHOHOM COR 


TIpH¥eM HanOoMbIWUHH u3s6nITOK MnO (qo 1,09%) comep2KuTca B OcanKax, 06pa3o- 
BaHHbIX B WeOUHOH cpeye (onbiTsr NeNe 26, 31, 32). Bona, colepxallaaca B 
oTHX OCaNKaX, Kak MOKasaJl TepMHYeCKUH aHaNM3, yaIAeTCA NOCTeMeHHO B MH- 
TepBavle oT 50 Xo 300°; no-BuqMMOMY OHa He BXOUT B KPHCTaIMYeCKy!O peller- 
Ky MuHepala, a ajlcopOupoBaHa HanOomee MeKHMM YacTHLaMu OcaKOB. 
: HKPOCKOMMYCCKHe CCIeNOBAHHA MOATBepK Lalor OAHOPOAHOCTh ToWy- 
ee ee OHM CocTosT 43 MeKUX GeClBeTHEIX MM CilerKa KeNTOBATO- 
ep POMOOSIPH4eCKHX KPHCTaIOB C APKUMU BeTaMH nolapusanunu. IIpe- 
ObuataeT BEIMGHHA KpuCcTamoB oT 2 70 15 1, HOB OTACIbHBIX CLYIAAX Moyye- 


Hb : 
i Ooulee KpymHbIe KPHCTAIIbI, BEMMYHHOH No 30 ». MoKasaTeib mpenommeHuA 


89 Bcex Clydaax OYeHb BbICOKMH (> 1,78). Hapsamy c ocankamn, cocTosutHMH 3 
JOHOKPHCTAIIOB pofoxposuta (puc. 1), B cayyae ucnomb30Banua WIA 
HHTe3a HaHOoslee KOHICHTPHPOBaHHbIX PacTBOpoB, OBITH MOJIYYCHbI TaKKe 
NCanKH, COCTOAMMe H3 ero MeIKUX ccepomHToB. 

+ Penrrenosckuli ananu3 moKa- 
Jal, YTO NOWy4YeHHbIe ocalku Ha 
seOaerpamMax JlaioT xopouio BBI- 
WaKeHHBIE JIMHHH pomoxposnta 
Sra6m. 3). 

| IIpu u3yyenuu xpucrana3a- 
MMH Ppofoxpo3suta U3 pacTBOpoB 
}ukapOonata MapraHita HCXO{HDIM 
~aCTBOPOM CJIYKHJI -HaCbIIILeHHbIli 
SactBop Mn(HCOs);, mpuroros- 
M@€HHbIM pacTBOpeHHeM B Bole, 
HaCbIILeHHOH yrekuco0Tol, unc- 
foro CHHTeTHUeCKOrTO MeKOKpH- 
“TaJIMMUYeCKOFO PONOXpo3uTa, M0- 
T1YYeHHOTO B pe3yJIbTaTe Mpespl- 
Hyulux ofbiros. Tako pactsop, 
IPH HamuuMU u3s6bITO"UHOrO KOWIN- 
gectBa MnCOs B ocayKe, uMell 
scerqa BetHuHHY pH 5,3—5,4. 
locie cMBaHuaA jleKaHTatueli 
OacTBOp NoyBeprayica wacTuyHoli 
flera3salluu, T. e. ylameHuio cBoOo,HOM CO, nyTem mpomycKaHHA OUHILeHHOrO 
30Ta H3 OasIOHa B TeYeHHe Pa3IMYHbIX MPOMeXKYTKOB BDPeMeHH. 

CucTemMa MeJIeHHO TpHOmMxKasacb K COCTOAHHIO PaBHOBeCHaA, WH OKOHYA- 
TesIbHaA pacuIbTpoBKa Oblia mpousBeyeHa yepes 200 cyTox. 
 Myv3uko-xuMuyeckve NOKasaTeIH KUAKON (a3sbl, MIpHOMA*KArIOULeHCcA K PaBHO- 
JBECHOMY COCTOAHHIO, MOXKHO BUJeTb H3 WaHHbIX Tad. 4. 


| IeVGaarbivny 


Pue. 1. MukpocKonuyuecKHii CHHMOK OcayKa pojo- 
xposuta u3 onbita Ne 25. II[pHogquom Hukose. 100 


J\eOaerpaMMpl OcafKOB CHHTeETHYeCCKOrO POAOXpO3HTa 


| STaNOH DOLOXposH- Snagow DenOKOee 
B.H.Muxee- a STUNG ta no B. WH. Muxee- 
Onpuit Ne 25 Onpit Ne 314 ee BH. llyGu- Onpit Ne 25 Onpitr Ne 31 sy # B, H, dy6u- 
| HHHOH (7) HHHOH (7) 
I d, A fi fis TR I dA I ja I \ aA i d, A 
2 OW, 5 1,377 3 1,378 
t 309 1 | 3,404 10 2,850 4 | 4,308 3 | 43305 Ip 1/309 
10 27847 10 2) 844 ip 4,250 2 4,249 1 1,258 
4 | 2,644 2 | 2,615 4p | 4,224 3 | 41,224 2 1,222 
5 3399 6 2,386 4 2,389 1g 1,207 _ “2 abe 
eh 2, 182 7 | 23467 4 27480 Rin” = 2 1,128 
6 2,008 6 Hoe 5 1,990 3 |, 1,108 — 7 aa 
gle pe — — 98 
é — — n 0,934 
3 1,836 4 1,880 q a e00 i ie . 0/900 
8 1,769 9 1,759 8 1,762 — _ th Ben 
1 Ge509 3 1,558 = = J rete 
3 1,538 5 1,534 4 4,540 == = i; en 
2p 1,496 4 4,450 4 1,457 = = 4 , 
1/, 1,427 2 1,424 | i 


B wuteppasax KoHWeHTpamun CO, or 480 Jo 45 mr/j paBHOBecHe CHCTeMBI 
KapaKTepu3yerca MpsAMOM JIMHMeH, Ha KOTOPOH TO“HO YKJabIBAaIOTCA LaHHble 
ynbiToB NeNe 128—133 (puc. 2). 3HaveHue pH cucreMbl Mpu 9TOM H3MCHACTCA OT 
5,05 no 7,20.C yMeHbieHHeM KOHWeHTpalluu cBoOogHO CO, ot 616 yo 480 mr/a 
jajleHue KOHWeHTpatiun MnO B pacrBope HeCKONbKO 3aMeACTCA, YTO MO?KHO 
3UleTb 110 H3MCHEHHIO Iva HaKJIOHAa IIPAMOH Ha PHC. 2s : 

Tlonuas cbaza u3 BCeX OMBbITOB MpefcTaBeHa Me/IKOKPHCTAJAHYCCKHMH Oe- 
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cabimH ocaKaMH, XHMMYeCKOe H MHKPOCKONMMYeCKOe HCCCLOBAHHe KOTOPbIA 
oKa3a/10, YTO OHH 110 CBOHM CBOMCTBaM H CTPYKTYpe aHaMOrH4HbI OCaAKAaM POAO) 
Xpo3HTa, CHHTe3MPOBaHHbIM MPH MpeAblAyULAx ao Ee ot ae | 

Ilpu cpaBHeHHu MOy4eHHbIX B OMbITaX NoNe —134 qanuen 
A.B. Kazaxopa, M. M. Tuxomuposoit u B. HM. Ilnotaukoson (?) mo cucTeme 


ot 
FeO—CO,—H.O, moxkHO BHJeTb, YTO yBeH4eHHe Cofep*KaHuA Fe B pac- 
TBOPe C POCTOM KOHILEHTPallHH CBO 


6onHOH CO, 40 ~250 mr/a npouc- 
XOuT ObicTpee, ¥eM pocT cosepxKa 
Hud Mn?*. Tak, pH KOHIWeHTpa- 
wHH cBoboqHOH CO,~250 mr/a| 
comepxaHue Mn?"  cocraBaser' 


TaOmuna 4 


Ycuosua mpoweseHHst ONbITOB HW (pH3HKO-XHMH- 

yecKkasl XapaKTepHCTHKa %KHAKOM (asbl CHCTEMBI 

MnO — CO, — H,O np cocTosHuu, MmpHOvIH>Kal0- 
iemca K paBHoBecHomy (Yepes 200 cyTOK) 


8 = b bu3uko-XHMHYeCKHe NoKa3arTe- 67,5 MI/IL, a CofepxKaHHe Fea ow 
88 % . | am papnopecnoit xugKoi bast 86,8 mr/m.OQHaKO C [asIbHeHLWIHM 
aaa. Sse ee MOBbINeHHeEM KOHUeHTpaluw COs} 
& |ge | ke | & 2 KOJIMYeCTBO MapraHla B pacTBope} 
e  Reee ee eo « | PH |Eh, MB HauMHaeT IIpeBbIlaTb CojepKanHe fh 
Pe sis Heese) So) is wkese3a: IPH COLePKAHHH CBOOOL- | 
HoH CO, ~450 mr/a B pacTBope if 
127 4600 | 2 186,7 | 626,8 | 5,90 | +536 umeetca Fe2* 93,8 mr/a, a Mn?*| 
fe | fee | Bo | eee era | en | tion —_LaeeOe Din elerras nepecuer 1aH- | 
i | jap | is. | id [igre | Pot | Te ox ta6a. 3 — MnO xa Mn*). 
492 | 4500 | 5 25,7 | 64,4 | 748 | +462 Bown CleiaHbl MOMbITKH M0- 
io | ieee be | tee lav, | 4’o0 | tie SOUTH K  paBHoBeemiO;) CHoTcmm 


MnO — CO,—H,0 mytem nocta-— 
HOBKH OMbITOB MO paCTBOPHMOCTH MpHPOAHOTO OKPHCTAaMM30BaHHOLO POROXpo- | 
3HTa B BOJe, COepxKalleH pas/IMUHble KOMMYeCTBA CBOOOAHOH CO,. Ja onbiTos 
HCHOIb30BaICA POAOXposuT 43 UnTHHCKOH OO., H3Me@IbYCHHBIM JO BeIHUMHbI 
yacrull MeHee 0, | MM, COOTHOMIeHHe TBepAOli H *KUAKON (bas BoIep2xKUBaNOCD | : 100. 
MetoyoM pacTBOpHMOCTH, OAHAKO, MOJOHTH K PaBHOBECHOMY COCTOAHHIO CHCTeMBI 
He yqasocb. IIpupoqub oKpuctTasM30- 
BaHHbIM POJOXpOSHT, TaK 2%Ke Kak IIpu- 
powHble KapOoHaTHI MarHHA  x*Keesa, 


mel 


> 
S 


pacTBopseTca B BOJe, HaCbIIeHHOM yr- SS 
JIEKUCJIOTOH, Upe3sBbIvaHHO MeVIeHHO. & all 
IIpouecc pacrBopeHua ocraHaBJINBaeTca S 
B H€HACbIIeCHHbIX MOJIAX CHCTeMbI: pH ‘SS 
KOHUeHTpallun cBo6oqHOH CO, 670 mr/n SY 


) 


B pacTBope cofepxKuTca yepes 120 cyroK 
crosHua 40 mr/1 MnO (pH xngKoli cdbasbi 
4,90), anpu coxepxannu cBoGog_HO! CO, 


40 80 120 


160 mejn 


595 mr/a 28 mr/a MnO (pH 4,95). 
OKUCIUTebHO-BOCCTAHOBHTEMbHbIC 


MnO 6 -kudkod ~ase ——>— 


Puc. 2. Kpuctanmu3ayua MnCOs u3_pac- 
TBopa Mn(HCOs)2 apn yaaneHun cBobo_HOK 


MIOTEHUMAJIbI, H3MePeCHHbIe B XHAKOL 
tpase onbitos NoNe 127—134, nexar B ae 

mpesenax oT ~-530 no +440 mB, npuuem OuKap6onaTHBle pacTBopbl MapraHia 
COXPaHAMMCh Oe3 H3MCHCHHH B TeYeHHe JVIMTebHOTO BPeMeHU (200 cyToxk u Gouee) 
B cpele C OTHOCHTCIBHO BbICOKHM NOTeHI{HaJIOM IPH 3Ha4veHusAX PH He Gonee 8,5. 
B 9TOM UX OTIMYHE OT O“KapOOHATHEIX pacTBOPOB 2Kee3a, KOTOPbIe yCTOH4UHBBI B 
HeUTPasIbHOH Cpese TOMbKO pH Topas qo Oowlee HU3KUX 3HAYeHHAX Eh. To J\aHHbIM 
A. B. Kasaxosa, M. M. Tuxomuposoit u B.V. [lnornuxosoii(?), Benuunupl Eh xHI- 
Kol (pasbl cuctempt FeO—CO,—H,O ue mpespnuanu + 210 MB, IIPH4eM IIPOHHKHO- 


BeHHe KHCJIOpOa BO3JyxXa celuac xe HapywllaJlo 3aAKOHOMEPHOe TeEUCHHE ONIbITOB. 

CopeT TO H3YYeCHHIO NPOU3BOAUTeENDHBIX CHA Iloctynuno 
Akanemuu Hayk CCCP 28 V 1958 

ts UHMTHPOBAHHAS JIMNTEPATYPA 

Pace Muxees,B.H. Ly6unuua, Zan. Jlenwurp. ropH. uucr., 13, B. 1, 4. 2 

( N) A.B. Kasakos,M.M. Tuxomuposa,B. H, Ilnoruuxkosa, Tp. 

Muct. reon. wayk AH CCCP, zB. 152 (reom. cep., Ne 64), 59 (1957). 
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Hokaayn Akanemun HayrR CCCP 
1959. Tom 124, Ne 1 


ITAJIEOHTOJIOTHA 


T. A. KY3HELLOBA 


CHOPOBO-IIbIJIBLLEBbIE KOMMJIEKCbI MJIMOLLEHOBbIX 
OTJIOWKKEHHW HH)KHEH KAMDI 


(Tpedcmaeaeno axademuxom B. H. Cyxauecoim 6 VIII 1958) 


IIbiibija HM Cnopbl 43 NAMOWeHOBHIX oTMOxKeHH HywxKuelt Kamu H3y4aJIHCb 
eTeMeHH OCBellaeT BOMPOCbl COCTaBa PaCTHTeIbHOCTH H XapaKTepa KJIMMaTa 
VIWIMOWeHa, HO ABIACTCH elle HEAOCTATOUHO MOHbIM JIA Wemeli crpaTurpadun. 
/anaKo BBIABJICHHe CIOPOBO-IIbIIbIeBbIX KOMIVJI€KCOB H HX MpHypouenHoctTH 
|< OmpeeueHHbIM CTpaTurpaduyecKHM POPH30HTaM ABJIAeTCA 3alauelt BaxKHOH, 
| payHbl, UTO CHJIbHO 3aTPYMHACT UX CONOCTABJIEHHe Ha PasJIMUHbIX TeppuTOpHAX. 
| IIpu usyuexuu cnopoBo-nblIbieBbIX CIEKTPOB 3 IJIMOMeCHOBbIX OTO*KeHUIt 
/BBEPX TIO paspe3y, C TEM UYTOOHI HCMOMb3OBaTb UX MPH KOPPeMAMHH MOPCKHX HU 
/KOHTHHEHTAJIbHbIX TOM. JIA ITOrO H3yYeHHe MbWIbILbI MH CHOP OblIO HayaTO C 
Hwxueh Kamp aBiaoTca OOHaKeHHA OTOXKCHUH AKYArbWIbCKOFO sApyca y 
my. Omapcexui Tlouunox, [logropupre Batinappr, Amauri, MycatomMKuHO wu Op. 
dium dombra Andr., Cardium pseudoedule Andr., Avimactra subcaspia 
Andr. ut. 2. 

30B IIMOMeHOBBIX OTIO*KeHHH Hrxuelt Kampi. Ilonyyenupie JaHHple BrouHe 
Corlacy!oTCa C MHeHHeM JIpyrux HCCeLoBaTeeH O CyULeCTBOBAHHH B IVIMOIMeHe 
HbIX MOpO, WH OYCHb HeSHAYHTebHbIM y4acTHeM HaHOomee XOOMOCTONKUX 
9JICEMEHTOB JIMCTOMAaHOH TypralcKoH opp. 

KOH cxemoli (4), CormacHO KOTOpOii MIMOMeHOBbIe OTO*KeHHA Huxkuelt Kampt 
ITHOCATCA K BEPXHEMY MWIMOMeHY UH MOLpasfeMOTCA Ha OOPasoBaHHuA ak4YaPblIb- 
TIORKCHHA  HUKHeCAKUAPbIIbCKOTO HW BepXHeaKUarblIbCKOrO MOMbBAPYyCoB. 
wKHeakuarblibCKHe, BepXHeakuarblWIbCKHe H AalIMICPOHCKHe OTJIOXKeHHA CO- 


DxAOM uccexoBateneh (*-*). HakonweHuplii cbaxTuyecKuii MaTepHad B KaKOil-To 
! 
9 
100 MIpeCHOBOMHbIe MecuaHO-rIMHHCTEIe OOpasoBaHHA JIHLIeHbI pyKOBOLAUeMi 
! 
MbI CTPCMHJIMCb BbIABHTb 3AKOHOMeCPHOCTH B pacmipefeeHHH MbwIbUbI H Crop 
MOPHBIX Ppaspe30B, HMelOULHX ayHucTuyeckylo OcHOBy. TaKOBbIMH B palioHe 
B 9THx paloHax mpocmexKuBaeTCA TOPH3OHT TuIHH C MOpCKOH (payHor: Car- 
MeToxoM CnopoBo-MblIbIeBOrO aHaJIv3a ObIIO HCCIELOBAHO Ooee 20 paspe- 
Ha JaHHOM TeppHTOPHH JIeECOB TaexKHOPO TuIMa C OOraTbIM BUOBbIM COCTABOM XBOH- 
PesyJbTaTbl HCCeOBAHHH MbIIbILbI H CHOP YBASbIBaIOTCA CO CTpaTurpaduye- 
“KOrO HW allleponcKoro apycoB. B coctTaBe aKk¥arblIbCKOrO ApyCa BbIMeAIOTCA 
[epxKAT CMOPOBO-MbIAbUeBbIe CMeKTPHI, OTMMYNbIe Apyr oT Apyra (cm. Ta6.a. 1). 


Aad a he eb CK MM SD voc 


HuxHeakuarbabckuh nNomoapye. OrsI0OxKeHHA, OTHOCH- 
[ble K JlaHHOMy MO_baApycy, MpekcTaBsaloT COOOM KOMIWIEKC IPpeCCHOBOMHBIX 
OpasoBaHHit aJOBHabHO-O3ePHOTO MPOUCXORMeHUA, HSBECTHBIX B JHTepa- 
ype No, HasBaHHeM «KHHeIbCKUX» C0eB. JLaHHble OTOKEHUA XAPAKTEPUSYyIOT- 
A CIOPOBO-MbIIbIeBbIMH CIIeKTpaMH J1eCHOrO THT. Vim cBolicTBeH CMOpoBo- 
bIIbIeBOH KoMMeKc I — KOMMseKC TaexKHOTO THIa, C yuacTHeM B ero CocTaBe 
bLIbIbI MpecTaBuTeeH JIMCTOMaqHOH TypravcKOu (piopbl aie bs ae baa 
OJlep2KaHHeM IIbIJIbILbI PCMKTOB U3 TeMJIOJIIOOMBbIX ee ae Com- 
exc I o6Hapy2KeH B paspe3ax y AA. Pycckas Ye6oxcapxka, UypauicKkaa Maina, 


suKIAHb, [logropHpie Baisapbl, CoKOJIKH H Jp. 
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2,4 
eq.—)d 

1,0 
en.—15 

5,0 


Mxu 


en.—26 


Raournira 4 


4,6 
ex.—3 
Nas 


M7 
en.—28 


Tlanopor- 
HHKH 
en.—14 


1—46 
12,0 


ea.—) 
8 


Tpasbl 
en.—11 
2,0 


9 


TpeTuunpie 
PeJIUKTHI 
el. 
en. 
el. 
0,5 


4,0 
en.—1 
el. 

12) 


417 
en.—8 


Tcyra 


6—56 


Cocua 
25,6 
4—69 
50,8 
10—74 
(MS) 7 


3 


« 


a 


Eb 
2—64 


30,3 


28—50 
5—80 


LOT 
30,6 


Ez 


1D 
en.—10 


Pas if 
en.—32 


CMOpoBbie 
en.—30 


14,4 
en.—)d 
1,9 
Cle =o) 


Heypesecuaa mpvipya 


KycTapHu- 
KH MH TpaBbl 
1—48 


pS 


HbIe 
Tl. 
en.—23 


3—36 
e 


JINCTBeH- 
ATA) 
ex.—1 


JpesecHaa nbluibia 


XBOHHbIe 


61,9 
78—99 

95,4 
54—100 

83,8 


29—84 


Yucsio 
aHaJIH30B 


Tlombapye 
Huxxuuit 


Bepxunit 


Cogepxanve (B %) MbIJbIbI OTAEbHBIX PPM MH POMOB B CMOPOBO-MbIVIbWEBLIX CIeKTpaX BePXHEIMJHOMeHOBEIX OTOMeHHH HyKHelt Kampi* 


Apyc 
* Hal uepto — mpefesbl, Nox yeprok — cpegHee. 


AmulepoHcKult 
AKuarblJIbCKHH 


B coctaBe JaHHOro CMOpOBO-IIbIJIbILeBO: 
ro KOMMeKca lmpeoOlalaeT MbvIbya Apes 
HHX pacTeHHii, a cpeqH Hee MOMHHUPyeny 
TbWIbita XBOMHbIX cem. Pinaceae (or 41 Ady 
92%). Kpome Pinus u Picea, oTMeyaeTcs 
Abies, Tsuga, Larix. B KayecTBe e2HHH4Y+ 
HbIX 9K3€MIVIAPOB BCTpeyaeTcA MblWIbilad 
Taxodiaceae, Cupressaceae. JIHCTBeHHbI 
NOPObI AepeBbeB MpeACTaBJIeCHbI MblWIbILOH} 
Betula (go 11%), Alnus, Corylus, Tilia, 
Salix, pexe Ulmus, Acer, Quercus, 3Ha- 
UHTeIbHO pexke Fagus, Castanea, Fraxinus,| 
Vs anuib B OTAeIbHEIX OOpasilax OTMe4aeT 
CA mbluibla cem. Juglandaceae, Myrtaceae, 
Nyssaceae. [Ibi1blla TpaBAHHCTbIX Mpe-| 
CTaBJICHa 3/IAKOBbIMH, JIeOeOBbIMH, Pa3HO-} 
TpaBbeM, PexKe MbWIbIOH BOXHbIX HM MIpPH-| 
6pexKHO-BOJHbIX pacTeHHH. Cnopbi mano- 
POTHHKOB, MXOB H [JIayHOB COCTABJIAIOT) 
3HAYHTeIbHYIO YaCTb CMOPOBO-IIblJIbIeBOTrO | 
KoMMekca. Mx cofepxkaHue octuraer} 
25—31%. Hpeo6anarot cnoppi Polypodia-' 
ceae, Gleichenia, Sphagnales. Ormeua- 
IOTCA TaK2Ke CIOPbI ManOpoTHHKOB ceM. Os- 
mundaceae, Schizaeaceae. 

B coctaBe 2aHHOrO CNOpOBO-MbIWIbILeBO- | 
TO KOMIJI€KCa JOBOJIbHO U€TKO BBIeAIOT- 
CA [Ba CMOPOBO-MbIJIbIeBbIX MOAKOMMIeKCa, 
XapaKTePpH3yIOMHe Pa3JIHYHbIe JIHTOJIOFO- 
(pallHaJIbHble TOJIIM, B CBOeM YepeOBaHHu 
OTBeYalOlWlHe PHTMaM OCaKOHaKOMJICHHA. 

Iloykomnexc Ia BeTpeyeH mpeumylte- 
CTBCHHO B leC¥aHO-aJIeBPHTOBbIX OOpa3o- 
BaHHAX aJWJNOBHaIbHOrO MpoOHcxoxKeHHA. 
OrawuaeTca He3HaUHTeJIbHbIM y4aCcTHeM B 
erO COCTABe IIbIJIbI[bI JIMCTBCHHbIX J@PeBbeB 
HM TpaBAHHCTHIX pacTeHui. I]peo6manaroT 
MIbWIbIa XBOHHbIX H CMOPbl NaNOPOTHHKOB. 

Tlogkomnuiexc I6 sBcrpeyeH B asuio- 
BHaJIbHO-O3ePHbIX TVJIMHHCTHIX OOpa3zoBa- 
HHAX. Orumuaerca OobIIMM COsepxKaHHeM 
MIbIIbUbI JIMCTBCHHBIX JepeBbeB, TpaBAHH- 
CTbIX PaCTeHHii H MBbWWIbILLI PeIMKTOBbIX 
TEMIOJNOOMBEIX (POPM 3 CeM. TakcoyHe- 
BbIX, KHMaPHCOBbIX, OPCXOBbIX, MHPTOBbIX 
WM Jip. 

BepxHe@ak 4 arnwasbckme 
NOAbApPYcC B dalluanbHOM  OTHOLLIEe- 
HHH [pecTaBsleH IPeHMyMleCTBeHHO Jla- 
T'YHHO-MOpCKuMu OOpa3oBaHuamn. I lecuaHo- 
aJICBPHTOBbIe H aJICBPHTOBbIe [IHHbI CO- 
AepxKaT MOPckylo dayHy U3 poop Cardi- 
um u Avimactra. BepxHeakuarblibckue 
OTNOXKEHUA XapPakTePH3YIOTCA CMOPOBO- 
MbWIBUCBLIMA CMeKTpaMH JeCHOrO Tuma, 
OTJIMYAIOWLMMHCA OT HWKeeKAaLLUX OHO- 
oOpasueM HM CpaBHUTeIbHO 6eqHbIM BHO- 
BbIM COCTaBOM. TunMyeH JIA HUX KOM- 


WI€KC Il — necuoit Ta@KHOrO THIa, B KOTOPOM JOMMHHPyeT MbWIbUa XBOIi- 
tix —cem. Pinaceae (or 78 yo 99%). Xapaxtepxo IIPHCYTCTBHE IIblJIb- 
ter Pinus cf. silvestris u Picea cf. excelsa. Berpeyena nbiipua Abies (no 
112%), Larix (qo 3%), Tsuga (no 10%), Cedrus. Yuacrue mbimpubt HCTBeH- 
ViDIX APCBECHBIX MOPOA HesHauuTebHO. Berpeyaetca nbwibia Betula, Corylus 
| Salix, Tilia, Quercus — Bcymme He Gombme 1% or oOmlero KOmHUeCTBAa IIbIIbUbI 
“1 cop. Coflepxkanue MbiIbIbI TpaBAHHCTHIX pacTeHuii He Oomee 5%. Coppi ma- 
IOPOTHHKOB, MXOB MH IlayHOB, He mpeBpunaroT 10%. 


Anmepouckua apye 


| OrsoxkeHns ammeponcKoro sapyca mpesctaByieHbl peHMyLlecTBeHHO mecuaHo- 
|(IMHMCTbIMA HM INIMHUCTO-HJIMCTHIMH O6pa30BaHuAMU O3epHO-GouOTHOrO, pexKe 
/aJIJMOBHaIbHOrO NpOHnCxoxKAeHHA. CpeQu PIMHUCTHIX OTMOKeHHA anuiepouHcKoro 
Apyca BCTpevatoTcaA Mpocon yruel HesHauHTebHOM MOLLHOCTH. 

_ OTJoxwKeHHA WanHoro sApyca xapakTepu3yIOTCA JBYMA CHOpOBO-IIbIIbIeBbIMH 
‘KOMIVI€KCAMH, CMCHAIONLHMM [pyr Apyra BBepx mo paspesy: Komnsexc III] — 
Ml€PCXOMHbIM OT HM KEMe*KALLMX KOMIVICKCOB TaexKHbIX JICCOB K BbIMesexKallleMy 
‘KOMII€KCY THIa CMeWIaHHOro wleca, KoMMeKc [V — kommurekc THNa CMellaHHOro 
Jieca, C MpeoOmalaHueM XBOMHbIX H JAOBONbHO CHIbHO pa3BUTbIM TpaBAHHCTEIM 
Spyco. 

_ Kommutexc III o6napyxen y Aa. Omapckuit Tlounnox, Amamu, Busan 
B TeMHO-CepbIX HM YeEPHbIX PIMHAX, 3aJleraloulHX Ha (ayHUCTMYeCKH OXapakTe- 
PH30BaHHBIMH aryHHO-MOpCKUMH OOpa3s0BaHuAMH akUarbisa. JLaHHblit CnOpoBo- 
MIbIIbIeBOH KOMIMVICKC IPH COXPaHHBILeMCA FOCNOACTBE MbLIbILbI XBOMHBIX Xa- 
PakTepu3yeTCA NOCTOAHHBIM MPUCYTCTBHEM MbIIbILbI JIMCTBCHHBIX JepeBbeB (Ti- 
lia, Betula, Alnus, Salix) uw TpaBsaHuctpix pacrenuit. Pacnpeyenenue no ruy- 
OUHaM MIbIJIbILbI TPABAHHCTbIX PaCTeHHM BeCbMa HepaBHOMepHoO. B orse/bHbIx 
oOpa3iax oHacocTaBaeT 0 48% oT OOmlero KONMYNeCTBA BCTPCYeHHOL MbIJibILbI 
ucnop. I[Ipeo6maqaer npiibua TpaB cem. Chenopodiaceae, Gramineae, Com- 
positae, B uacTHoctu Artemisia. 

Komusexc IV xapakTepu3yeT OTJIOXKeHHA BEPXHEl UaCTH ANUIePOHCKON TOMI- 
ULM, WpeCTaBsIeHHOH TIMHAaMH aJIeBPHTOBbIMM, TIMHAaMM YIJIMCTbIMH HM YIJIAMH. 
Berpeyeu y 4. Omapcxuii [lounnox, Hopas MempKenb, (Ocku-Takepmens, Ppi6- 
Had Cio6o0fa u Ap. B aHHOM CNOPOBO-MbIIbIeCBOM KOMILIeKCe Cpequ A peBecHoli 
IIbWIbUbI COXPaHAeT FOCMOACTBO MbIbia XBOHHIX. ITpeoOmayaeT NbWIbla eH, 
oco6enHo Picea sp. sect. Eupicea u Picea excelsa. [Ipiibua cocubl npeyctraBsena 
B OCHOBHOM MbluIbuol Pinus subgen. Diploxylon, oco6eHxHo Pinus silvestris. 
TlocrosHHo upucytcrByer mbiuibila Tsuga (0 17,5%), Abies (qo 10%). Berpe- 
yaetca mbwiblia Larix, Cedrus u eqWHHYHbIe 9K3eMMIApbI Juniperus, Podocar- 
pus (?). [[puipia s1McTBeHHIX pacTeHuii pasHooOpasHa M0 cocTaBy, H COsep»KaHne 
ee yBenuuusaetca. TIbuibya Alnus gocruraet 12%, Betula 11,5%, Tilia 26%, 
Salix 7%, Ulmus 5%, Quercus 2—3%. Pexe ormeyaetca mbiibya Acer, Carpi- 
nus, Castanea. B yruax 6143 4. Bepxuaa TakepMeHb BCTpeyeHbl pasopBaHHble 
MIbWIbUeBbIe 3ePHa, Moxoxue Ha Mblibuy Juglans, Carya, Myrtaceae. Cocras 
[IblIbIbl TPaBAHHCTHIX pacTeHHil MH KyCTAPHHKOB pasHoo0pasHee TlaBHbIM OOpa- 
30M 3a CYET MIbIJIbILbI BOANIX H IPHOpexKHO-BOMHBIX pacrenuli (Potamogetonaceae 
Cyperaceae, Typha, Sparganiaceae, Hydrocharitaceae, Alismataceae, Ona- 
sraceae). M3 cnoposplx pacTeHuit MpucyTCTByIOT cnopH manopotuuKos (Poly- 
podiaceae go 11%), mxos (Sphagnales qo 267%) u niayHos. 

ByleeHHble COPOBO-MbIJIbIeBbIeC KOMMJICKCbI, H€COMHCHHO, MOPyT HCIOJIb- 
30BaTCA IPH CTpaTurpaduyeckux comocTaBeHHAX. OHH MpocwexKUBAaIOTCH M0 
DALY paspe30B HM XapaKTePH3Y10T OTMO*KeHHA ONpeeleHHOTO TeHe3sHCa H Bpe- 
MeHH OOpa30BaHHA. 

Pe3ybTaTbl U3YYCHHA MIbIIbIIbI M CHOP MO3BONAIOT BOCMPOH3BeCTH mpuosH- 
3MT@IbHYIO KAPTHHY H3MCHCHHA PACTHTEIbHOCTH BEPXHETO IVIMOMeHa Ha HCCIe- 
LyemMoli TeppuTOpu B cieqyroulem Bue. B HMxKHeaKYarbWIbCKOe BpeMa TeppH- 
ropua Huxuelt Kambl Obuia MoKpbITa XBOHHbIMH JeCaMH TaexKHOFO THIIA. Ha- 
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pay C COCHOH, e/IbIO, MHXTOH, TCyroli, JIMCTBEHHHWeH, KeAPOM B coca ae 
accollvalluli BXOAMIM epeBba JMCcTOMAayHOrO pAa — 6epe3a, OJIbX Thea oa 
BA3, AYO, KJI€H C MOQIeECKOM M3 JICLMHbI H BepecKa. B ee hia 
COXPaHHJIMCb OCTPOBKH PeJIMKTOBbIX H TeMJIOJIOOHBbIX opM, eG mia 
TAKCOJMCBbIX, KHMAaPpHCOBbIX, OYKOBbIX, OP€XOBBIX. B TaexKHbIXx JI ie 
aK¥arblIbCKOrO BPeMeHH TpaBAHHCTHIM APyC COCTOAM upOge ae ae 
OPOTHHKOB, MXOB H IiayHoB (cM. puc. 1). TpaBbl MoKpbIBasIM OTACbH y | 


fe %o Gpebecnol nesinete/ 


oi sara 
a Pavan a 


EE QOOTKA 


AN 100% nblblter 

crop 0 10 20 aU) 40 60 M 60 ae Li 
Puc. 1. J[uarpamMa THMOB CNOPOBO-MbIIbUeBLIX CMEKTPOB MJIHOIWeHOBBIX OT- 
mokeHHit Hwxkueit Kampt (no metoxzy B. I]. Ppuuyka). a — nwxkHeakuarblibcKue, 
6 — pepxXueakuarblibcKHe, 6 — alllleponcKne. / — ome cneKTpoB cTemHoro 
tuna; /7 — moe cmektTpos slecnoro Tuma; /// — none cneKTposB TyHxposoro u { 
MpoOMexyTOUHOrO (eCOCTeNHIX H J@COTYHAPOBbIX) THMOB 


| 
KM CKJIOHOB BOLOpasKeOB M PevHbIX Jon. Tycroro TpaBanucroro noKposa, | 
110-BUMMOMy, He cyujecTBoBalo. B BepXHeakUarblibCKOe BpeMA, COBNaBIIee 
C MAKCHM@JIbHbIM Pa3BHTHeM AKUAPbWIbCKOH TPaHCrpeccuH, MPOH3OUWIO HeKO- | 
TOpoe MOXOMOMAaHHe, KOTOPOe MpPHBeO K FOCHOACTBY B OacceiiHe Huxuelt Kami 
XBOHHBIX JlecoB. [locie oTcTyMaHHA akYarblIbCKOrO MOpA, B Havasle anuiepou- 
CKOFO Beka, IIpOH30ULI0 NOTeMeHHe, KOTOPoe CMOCcOOcTBOBAIO JaIbHelemy pac- 
CeIeHHIO TpaBAHUCTbIX pacTeHHi Ha TeppuHTOpHH OpblBUIero MOpcKOrO Ha. 3a- 
CeleHHe OTKPBITLIX IpOCTPaHCTB, MO-BHAHMOMY, OblIO HepaBHOMePHbIM BO Bpe- 
MeHH. J[aJIbHelillad SBOOWMA PacTHTebHOCTH MpoUNcxo_usa B HaNpaBeHuH 
BOspacTalollero YYACTHA B JICCHBIX ACCOMMALMAX MpelcraBuTereH MucTonaHolt 
TypraicKoH POpbl HW TpaBAHHCTHIX PpacTeHHi, IpHYeM B TpaBAHHCTOM spyce 
CTaM MpeoO/lalaTb WBeTKOBbIe pacTrenus (CM. Ta6n. 1 u puc. 1), KoTOppIe, 3a- 
CeAA CbIPbIC HU3MHbI HW OONOTA B JeCHBIX YalllaX, ABHJIMCb HCXOJHbIM MaTepua- 
JOM JIA OOpa3s0BaHHA yrviel. 


Teonormueckuit MHCTHTYyT Ioctynuao 
Kasanckoro dumuana AkayemMun naykK CCCP 3 VIII 1958 


UMTHPOBAHHASA JIMUTEPATYPA 


+ E.H. Auauosa, Bor. «ypu, 41, Ne 7 (1956). 2B. UW. Ba panos, Yu. san. 
Kasanck. roc. ynus., 110, ku. 6, Borannka, 8 (1950). ° B. TI. T puuyx, Tp. Uucr. reorp. 
AH CCCP, 46, Matep. mo reomopo. 1 maneoreorp., B. 3 (1950). *H.B. Kupcauos, 
10. B. CemMeunTosexKkuit u p., Tp. Kasancx. dun. AH CCCP, cep. reon., B. 4 (1957). 
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| Aokaage Akayemun nwayx CCCP 
|! 1959. Tom 124, Ne 4 


1 
MAJEQHTOJIO[H A 
| 


1 A. E. MAKAPEHKO 


| NEPBAA HAXOJKA NERINEA INKERMANICA SP. N. 
H3 MOHCKOLPO APYCA KPbIMA 


(I[pedcmaéeaeno axademurom C. H. Mupoxoeoim 24 VII 1958) 


| 
| 
| CyulecTByeT MHeHHe, 4TO IpescraBuresu cem. Nerineidae Zittel paciipoctpa- 
AeHbI TOJIbKO B M€3030HCKUX OTJIOXKCHHAX, TIaBHbIM OOPa3sOM B Ope Hi B Melly. 

GaHUMasACh U3yYeHHeM (:hayHbl MOMOCKOB MaJIeOleHOBbIX OTOXKeHHH K ppl- 
fa, KOTOPasd MpecTaBAeT OObWOM Hay4HbIii MHTepec, Mbl Hall HeCKOJIbKO 
3HYTPCHHUX sep BeCbMa MHTepeCHON PakOBHHb! U3 KJacca OplOXOHOFHX MOVI- 
WOcKOB. Apa OOHapyxKeHbI B OTMOXKeHHAX MOHCKOFO Apyca, MpecraBseHHbIX 
IBIXJIBIMH 2KEJITOBATHIMH H3BECTHAKAMH, OOHAKAIOULMMHCA B OKPeCTHOCTAX 
>. Muxepmana. Kuu3y 9TH u3BeCTHAKN MOCTeMeHHO MepeXOLAT B MATKHE MUIAH- 
<OBbI€ H3BECTHAKH MaTCKorO Apyca*. BepxHaAna rpaHulla OTO%*KeHHH MOHCKOrO 
apyca “eTKad; Ha HEM 3aJleraloT OTJIOXKeHHA TEHETCKOTO APyca, MpelcTaBJIeHHble 
2epbIMH Mepres smn C HeOOMbUOL TabKOH M P1ayKOHHTOBbIMM MeCuaHHKaMH B OC- 
dOBaHHH. 

Haxogku mogoOHol dayHbl MOJJIOCKOB JO Cero BpeMeHH He Obl H3BeECTHbI 
He TOJIbKO H3 MaJIeOreHOBbIX OTMO2*KeHU TeppuTopun CCCP, no u 3anayqnol Es- 
Dolbl, rae, KaK H3BeCTHO, OpraHHuecKuH MUP MasleoreHa H3yYeH MOCTaTOUHO 
MoHO. TujaTesibHOe H3y4eHHe HaXOAKH ITOTO OproOxOHOrOorO MOWIOCKa MOKAa3aJio 
aro MIpHHaIexKHOCTb K HOBOMY Buy poga Nerinea Defrance — Nerinea inker- 
Manica sp. n. CoBmecTHo c 9TOM OpMOH HalieHbl TakHe XapaKTePHble JIA 
MOHCKOrO saApyca MOwOCKH, Kak Arca montensis Cossm., Pectunculus duponti 
cossm., Corbis montensis Cossm., Crassatella excelsaCossm., Lucina mon- 
tensis (Cossm.), L. (Cavilucina) duponti (Cossm.), Lithophaga (Botula) 
similis (Ryckholt.), Ostrea montensis Cossm., Turritella montensis Briart 
et Cornet u op. 

Bo Bpema maseoreHopoi aKcKypcuH 1955 r., opraHu30BaHHOH Oryeiom reo- 
moro-reorpaduyeckux Hayk AH CCCP, B MOHCKHX H3BeCTHAKAX, OOHAKAaIOULNXCA 
Ha p. Kaye, MbI Hall HEMOIHOe APO BHHTOOOPa3HOrO MOJMWIIOCKa, KOTOPOe IIpo- 
LOJKHTeIbHOe BPeMA He MOFJIM ompeseinTb. TombKO Mocse Oouee MOJIHbIX Ha- 
KONOK OCTaTKOB 9TOTO MOuIOcKa B ©. MHKkepMaHe y/lalOCb yCTaHOBHTb ero IIpH- 
qaWIexKHOCTb Tak»Ke K Nerinea inkermanica sp. n. Takum o6pa30M, 3Ta dop- 
Ma BCTpeuaeTcs He TOJIbKO B OKpectHocTax MuKepmana, a Besjle B Kppimy, rye 
\OHAKAaIOTCA CaXaPOBHIHbIe KeJITOBATbIe H3BECTHAKM MOHCKOTO spyca. 

Ecam paccMaTpuBatb OTI0X%KeHUA MOHCKOPO APyCa HWKHUM'WICHOM MaseoreHa, 
<ak 9TO MPHHATO OO/bUIMHCTBOM HCCIeMoBaTeseh, TO TpaHuila pacmpocrpane- 
iuA mipemctasutesei Nerineidae mepemecTuTcsA C Me3030A B KaHHO3OH, HM BepXx- 
IMM IpeesIOM HX PasBHTHA CleLyeT CUNTaTb PpaHHly MOHCKOrO H TeHeETCKOTO 
IPYCOB. ‘ 

Hwxe mpusoqumM omucaHue H HM300paxKeHHe BDIIeyKa3aHHOH PaKOBHHbIl. 


Kaacc GASTROPODA 
Cem. NERINEIDAE ZITTEL 
PorgNerinea Deiramesc 
Nerinea inkermanica sp. 0. 
Vimeerca sith HeMOHBIX BHYTPeHHUX Aep H OHH OTMeYaTOK Hapy?KHOH 
KYJIbIITYpbl OAHOTO OOOpOTa PaKOBHHE!. PakoBuHa KpylHad, KOHHYeCKON (pop- 


* Oru wapecTHAKM paspa6aTbIBaloTCA AA CTPOHTeMbCTBA M H3BeCTHbI Mo HasBaHheM 


HHKEPMaHCKHH KaMeHb». 
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bl. 3aBUTOK COCTOUT MpuMepHO 43 10—15 nNAOTHO COMpHKacalouluxcA OOUpOTOE? 
B nomepeyHoM CedeHHH OOOpOTH! HMEIOT YeTbIPeX YFOMbHOOKP yrly10 cbopmy. IIe 
paslbubili yrou paBeH 133°. OOoporbl pa3seneH 
MaJIeCHbKHM porooOpa3HbIM WIBOM.  I[JoBHbII 
yrou O1H30K K TIpAMOMy. 

Apa umerorT riaKyio nopepxHoctTb. HwxKHa: 
CTOpoHa OOOPOTOB yIVIOWeHHaA, Warxke HeCKOU 
KO BOrHYTad; BepXHAA CTOPOHa BbillykKlasx. H: 
BHYTPeHHeli MOBEPXHOCTH OOOPOTOB Apa HMelOTC: 
ype riyOoKuve Hape3KH, COMPOBO*KLaloulve 3aBU 
TOK Ha BCIO efO BbICOTY. OTH Hape3KH COOTBeT 
CTBYIOT CIIMpPaJIbHbIM peOpaM MOMLHOFO KOJOMeL | 
JIAPHOPO CTOMOHKAa — TaBHOM ONOpe PaKOBHHbi 
Jivamerp cTojOuka B CpeHeH YacTH 3aBHTKa| 
cya mo mpocpery B ape, paBeH 10—13 mm 
Hwxuee cnupaibHoe peOpo KouOMesIApHOrd 
cTolOHKa, KaK 3TO MOXKHO BHeTb NO HapesKaM 
Ha Afpax, Obl0 TOHKOe, HO rlyOoKoe H Yale} 
o6pa3HO BhIrHyToe KBepxy. BepxHee peOpo # 
JiBa pasa TOME HMKHEFO, WIMpOKoe, BasooOpas} 
Hoe. PaccrosHue MexKy CMHPaJIbHbIMH Hape34 
KaMH Ha CpeHHHbIX OOOpoTax Apa 3—4 MMi 
fr HapyxHad CKYyJIbmTypa paKOBHHbI mpel 
CTaBJIeHa HH3KHMH HeBbIPa3HTeJIbHbIMH CIHpPaJb+ 
HbIMH peOpamu. Kapil OOOpoT uMeeT UeTHIPE 
CMMpaJIbHbIX peOpbuuKa wupHHOH 1—1,5 Mm 
BbICOTOH B 1 MM. MHTepKocTaJIbHbIe MpOMeKYTKP 
MexK]yY HHMH PaBHOBeJIMKH HM He IIpeBbILlato7 
WWHPHHbI pedep. 

AnepTtypHad 4acTb PpaKOBHHbI He COXpaHH 
JlaCb, MOSTOMY MHaMeTp MocseqHero oOopoTé 
OCTaJICH HeH3BeCTHbIM. HexkoToppie o60porstl 
HMCIONLHXCA B KOJWICKIMH sep, MOCTHratoT 
7Mametpe 60 uo. Ilo-BuquMoMy, KPyMHble 9K3eM+ 
IWJIAPbl PAKOBHH STOTO Bua AOCTHTAaIH B BbICOTY 
Ooutee 100 mM. 

Barxaltwet PopMOH, POACTBeHHOH oMmHcaH4 
Puc. 1. Nerinea inkermanicasp. HOM, aBuseTca Nerinea genesha Neutl., onucany 
a—suxellnnit But gpa, 6— Had M3 MaacTpHxtTa MHgun ('). Ona Takxe uMeell 
OTHeYaTKH CHMPasIbHBIX peOep KO- [Be KOJIIOM@JIJIAPHbIC CKaKH HW HeCKOJIbKO 1104 
cee ee Tene BHYT- JO6Ha OYePTAHHeM PaKOBHHbI MU CKYJIbITYpOn! 

PpeHHeH nNopepxXHocTH 

Oyuaxo y N. genesha o6oporn 3aBHTKa BbITIs+ 
ASAT yCTynaMu, Yero HeT y OMMCHIBaeMOl CbopMBI. 
He UCKJIOYEHA BO3MOXKHOCTh, YTO B OTOMKEHUAX JaTCKOrO Apyca co Bpeme- 
Hem OyeT HaliteHa npoMexyTouHas (bopMa M@KY CpaBHUBaeMbIMH MaacTpHXx- 
TCKHM H MOHCKHM Buamu. BeposirHo, mpeqcrapuresmu poga Nerinea, o6uTaBuine 
B BePXHEMCJIOBbIX H HH2KHETPeTHUHbIX MOPAX TeTuca, Mepeq 3aKaTOM cBoerd 
CyeCTBOBaHHA PaCIPOCTPaHAJIMCb TOKO B 1OXKHBIX MOPSAX — Ha TeppHTOPHH 
Muu w cTpaHax, rpanuuaax c Hel. | 


Wuctutyt reomormueckuxX HayK Toctrymuso 
Akayemuu naykK YCCP 23 VI 1958 


LMTHPOBAHHASA RIMTEPATYPA 


1 Palaeontologia Indica, F ichti i 
ripest ve aye oy of the Upper Cretaceous (Maestrichtien)Beds of the Mari 
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Hoknayn Akanzemun Hayrk. CCCP 
1959. Tom 124, Ne 4 


CPHCTOJIOLHA 


r. M. WEXMHCTPEHKO 
O HEPBHbIX KJIETKAX B MO3)KEUKOBOM HAMETE OBELL 


(IIpedcmaeaeno axademuxom K. H. Cxpabunom 7 VII 1958) 


| B amreparype uMeetca pal yKkasaHuit Ha HaMUMe HepBHBIX KeTOK M0 xoyy 
(€PBHbIX CTBOJIOB. ITOT (akT MpescTaBAeT HHTepec, MOCKOMbKY ero OObACHE- 
{Me Hy?KHO HCKaTb B 9MOPHOHAIbHOM MepeMeU{eCHHHM HePBHbIX 2JIeMeHTOB, 4H, 
JI€MOBaTeIbHO, B MepeABu2xKeHHH BMeCTe C HHMH HHHEPBHPyeMbIX MMH TKaHell. 

O HaJIM4HH HEPBHbIX KJICTOK 110 XOy HEPBHBIX CTBOOB Yy MO3BOHOUHBIX xKH- 
OTHBIX H3BeCTHO aBHO. Ene Pemaxk cooOilan 06 ux CYIeCTBOBaHHH B BeTBAX 
Jtykaoujero HepBa. Ilo3qHee 3To Opiwio moyTBepxeHO JI. A. MWlanrunoii (2) 
ib. A. Jlonro-Ca6yposnm (?). BnocmeqcTBu HepBHbIle KeTKH Obl ONCaHbl 
10 xOLY Apyrux Kpymubix (*) u Gowee MemKuXx (*) CHHHHOMOSTOBHIX, a TaKKe He- 
<OTOPbIX YPCMHOMOZrOBbIX HepBos (°). Kpome Toro, ycTaHOBJeHO HaJIM4He HEpB- 
ibIX KJICETOK 10 XOyY MHOrMX BHYTPeHHUX HepBos (° 1°). Uro kacaerca nanMuHA 
9KCTParaHlVIMOHAPHbIX KJIeCTOK, PaCMONaraloluluxcA MO XOMy MeIKUX HePBHbIXx 
STBOJIOB (PHOPOSHbIX OOOMOUeK, HaNpPHMep B HaNKOCTHUMWE, TO OLHH aBTOPbI ro- 
30PAT O HaJIMYMM HEPBHbIX KJIETOK B 9TOM OpraHe, a Apyrue sTorO He NOATBep- 
KjaroT (11). B HepBHbIX CTBOJaX TBEPOH MO3POBOH OOOJOUKH KOUIKH, coOaKH 
i venopeka VM. Anuny (7*) onncas HepBHble KJI€ETKH TpeyrOJbHOH WH BepeTeHOOO- 
aZHOH (pOpMbI, KOTOPHIe Yale BCero pacMOularaloTcA y OCHOBaHHA Yepena. 

TakuM 06pa30M B JIMTepaType OMMCaHbl HepBHble KJICTKH MO XOAY HePBHbIX 
TBOJIOB KaK COMATHUeCCKHX, TaK H BereTaTHBHbIX HEPBOB, a TaK2Ke BO MHOFHX 
[eIKAX BHYTPHOpraHHbIX HepBax. F ; 

B mpouecce u3y4eHuA HHHEpBalluH TBEPAOH MOsroBO OOO104KH roMOBHOrO 
103ra OBI[bI MbI MOCTaBHJIH Mepek coOoK 3aady MPOBepHTb B HCCeEAyeMOM MarTe- 
Male HamMuve 9KCTparanrMoHapHElx KeToK. J|ia 3TOM WeH M3 PUKCHpOBAaH- 
IX TBEPIbIX OOOMOYeK TOMOBHOTO MOSra OBI(bI MPHTOTOBIAIH TOTAJIbHbIe Mpe- 
apaTbl, a W3 Oosee TONCTHIX y4aCTKOB — CPe3bl, H HMIIPerHHPOBaJIM AX 10 Me- 
ony Bupuosckoro — Tpoc nim 10 Kammocy; 4acTb MaTepHavla l0qBepramach 
aJIbHeMUeMy 30JIOUeHHIO H MOAKpacke. 

TIpu u3y4eHuu mpenapaTos MbI OGparuJiId BHHMAHHE Ha TO, YTO B MO3xKeUKO- 
OM HaMmeTe H MpHseraioulux K HeMy y4acTKax TBepLOH MO3TOBOH OOo0UKH 
032%KeUKa MPOXOMAT HepBHble CTBOJIbI Pas/IMYHOrO KallMOpa, COCTOAMIHe U3 MsA- 
OTHbIX HW O€3MAKOTHBIX HEPBHbIX BOJOKOH. Ilo xofly TaKUX CTBOJOB MbI BUeH 
quHouHbIe (puc. 1) nceBOyHHNOMAPHbIe KIeTKH KPYTVJIOH, OBaJIbHOH HM Tpyule- 
HHO OpMbI HAM Ppynnbl ux (puc. 2). Or KaxKAOM 3 TaKHX Ce OTXOJUT 
3BUBaIOWLMCA OTPOCTOK M B HeKOTOPbIX C/ly4aAX BHAHO ero / -OOPasHOe pas- 
eTBIeHHe. HepBHble KileTKM pacmouaraloTca MexKIly pera perneoee 
HYTPH CTBONA WIM B OKpy2KaloujeH COCAMHTEMbHOM TKAHH BONHSH HepBa 


mc. 1). 


CnelyeT OTMeTHTb, YTO OBaIbHY!O (POPMY UMEIOT KJICTKU, HAXOAAILMECA OuH- 


€ K HepBHOMY CTBOJY, a 10 Mepe yasleHHA OT CTBONa OHH Cran ae 
<pyrubiMd. Hexoropble HepBHbIe KJI€TKH agp ae SRO ODS LILero 
< Kallusimapa, CTeHKa KOTOPOrO CompuKacaeTCA C ODOONKOH K eat ee 
B (pyHKI{MOHaJIbHOM OTHOLICHHH oO Hapy2KeHHbIe HaMu pase y en 
HHaIeKaT K YYBCTBUTCJIbHbIM HeHpOHaM, mepudepuyecka D 
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KOTOPbIX PasBeTB/IACTCA B TKAHH TBePJOH obom0uKH. B moub3y 3TOFO CyKeHH i 
rOBOPUT HX YHHMOJIAPHOCTS, a TAKE HEKOTOPbIe AHHbIC O HaNMUHH ACIPeccopiy 
Horo aqdpekTa pv pa3parkeHHH TBepAOK MOsroBOH o60/104KU | 

BaxkHO OTMCTHTb, UTO OMMCAHHbIe HAMH KJIETKH PaciMOsararoTca B TKAHH TBEP 
Jolt MO3POBOH OGOOUKH Ha GObIIOM yAaeHUN OT TaHIIMeB M KOPeIIKOB Yeperi 
HOMO3FOBbIX HePBOB, M10 XOJly H€PBHbIX CTBOJOB MO32KeCUKOBOTO HaMeTa HIPHy 
jleraloulux yuacTKOB TBepLoli MosroBoit OOom0UKH. TaKoe paccedHHoe pacnouto 
*KeHHe HEPBHbIX KJICTOK B HEPBe MOTO BOSHUKHYTb JIMINb B Mpollecce pasBuTHA 
HOCKOMbKY IPOUCXOAAT 9TH KETKH H3 TaHTMeB U, ClELOBATCIbHO, TKaHb, B KO} 
TOpOli OHM pacnosaraioTcsa, y IMOPHOHAa HaxOjMJaCch BOJIM3M FaHrvineB, T.e. y O 
HopaHua uepena. Ilo Mepe pasBuTHA 3apOfbllila OHa NepesBuralacbh MO HallpaBs 5) 
HMIO K CBOJy “epena, yBeKaA 3a COO pacTyllMe HEPBbl M BbICEIMBUIMECA Ui 
TaHrJIMA HeEpBHble KIETKH, KOTOPbIe H PaCHOMOAKUIMCb NO XOLY HEPBHBIX creome 

Takum 06pa3oM, Ha/IM4He HEPBHBIX KJI€TOK B MO32K€UKOBOM HaMeTe Mf IIPHJIe} 
raiouux K HeMy y4acTKax TBepAOli MOsroBolt OOOOUKH MOATBepAaeT AaHHbIl 
9MOPHOJIOPHH O TOM, UTO MO3%KEUKOBHIH HaMeT PasBUBaeTCA U3 WapHbIX 3akJlal 
OK, HaXOAAULMXCA B OCHOBaHHH Yepena HM MepeMeCTMBINMXCA K eFO CBOLY. 


BenouepkoscKni Tloctymuso 
C@IbCKOXO3AMCTBEHHBIM = MHCTHTYT 4 VII 1957 


WHMTHPOBAHHAA JIMTEPATYPA 
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K cmambe [. M. Llexmucmpexko, x cmp. 193 


uc. 1. Taepax o6on04Ka MO382%KeUKa OBL. Puc. 2. Mo3*%eqkoBbl HaMeT OBLUbI. CKommeHHe 
SqMHMUHAA MceBqoyHHNOMApHaA HepBHax HEPBHbIX KJIeTOK MO XOy HepBHOrO cTBOWa 
“meTKa, HaXoAllaica ' pxAJOM Cc HepBHbIM 

CTBOJIHKOM 


kK cmambe E. C Tamapexko x cmp. 220 


esd 


Puc. 1. A. oryzae Ne 80. TlapasHTH3M B Puc. 2. A, Chee 
mpeemax OMHOCHOPOBOM KYJIbTYPbl 
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TL EHETHKA 


r. C. BOCKPECEHCKAS u B. WH. LIMOTA 


PEHETHYECKHE ONYXOJIM Y OTJAJIEHHbIX PACTHTEJIDHbIX 
THBPHAOB WH WX HCNOJIb3ZOBAHHE B CEJIEKILHH 


(ITpedcmaeaeno akademuxom A. JI. Kypcanoeim 2 IX 1958) 


BosHHKHOBeHHe OnyxOvle Ha pacTeHHAX BHe CBA3BH C OOesHAMH H BpesUTe- 
AMM YCTAaHOBJICHO Y Me?KBHJOBbIX H MexKPOJOBbIX FHOpHOB cem. Cruciferae 


(7,7,°,°,7°), MpH MexBHOBbIX CkpemMBanuax B pose Nicotiana (?,5,7,8) nu na 


ruOpuflax abu c aOpuKocom (?). ani 
° a reHeTHYeCKYyIO MPHpOAy 2STHX OOpasoBaHH NepBblt yKasam JL. Kocros 
we 

B HacTosimee BPeMA ABJIeHHe OOpas0BaHHA TeHeTHUeCKUX ONYXOel y OTa- 
leHHbIX THOPHAOB pacreHHit CBABbIBaeTCA MCCeOBaTeIAMU C HapyueHuem 
pPUTOrOpMOHAbHOrO MeTaOoH3Ma y rHO- 

PHAHOTO OpraHu3sMa cC_ paciulaTraHHoH eg Foun aa 
HacuIeICTBeHHOH ocHoBoH (4,°,”). ase 

Ilo mopsomornueckomy HW aHaTOMHue- 
SKOMY CTPOeCHHIO ONYXOJIM pacTeHHli pas- 
HbIX CHCTCMATHUeCKHX Tpylill HMeloT 
JOBOJIbBHO CXOHbIN XapakTep. 

Mbt u3y4anu TreHeTHuecKHe Olyxo- 
Mm Y YHOpHyOB YTopyullbl CapelTcKOH 
Brassica juncea Czern.) c pamcom spo- 
3bIM (Brassica oleifera Moench. f. annua) 
A pamcom o3umpim (Brassica oleifera 
Moench. f. biennis). 

Hamu ycTaHoBseHo, YTO y rOpun4uHo- 
VaNCOBbIX FHOPHAOB reHeTHYeCKUe OTLY- 
<OUIM OOpasylOTCH Ha KOPHAX pacTreHul 
3 BUe YTOMULCHH, HaNJbIBOB WIM KLyO- 
{eOOpa3HbIX HapOCTOB Pa3JIMUHOM Be.H- 
IMHbI (pe. 1). CormacHo aHaTOMHYeCKO- 
fy OuMCaHUIO*, B 30HE OIyxOueli Mpeoo- 
[ajlaloT BTOPHUHbIe H TpeTHUHbIe TKAaHe- 
sble OOpasOBaHHA, COCTOALMMe H3 MapeH- 
‘UMHbIX TKaHel, CpeqM KOTOPbIX up- 
pepeHILMPOBaHbl MHOPOUHCJIeHHbIe COCy- 
(MCThIe WYYKH HW MOULHbIe THAPOWUHTHBIC pyc, |. Teneruueckue onyXoAH Ha KOPHAX 
3bl. Ouaru paspacTaHHA KOPeliKOB POPUMUHO-palcoBblx THOpuzOB 
O3HHKAIOT B J1yOO-MepHUMKJIOBON YacTH ; 

; BU Le OObIIOrO UHCJIa MepHCTeMaTHUeCKHX HHHWHaen. Yacto OHM COJIM2KeHbI Hi, 


J 0 
ak Obl CIMBAACh, OOpasyiOT MaCCHBHbIe PaspacTaHusA, HMCIOLNe BH OMyXOJIeH. 
lapeHxumuble KsIeTKH TakUX OMlyxouelt OOHJIbHO 3allOJIHe€HbI KPpaXMaJIOM. 3ylecb 


YXOJIM KaK Obl BbIMOMHAIOT POJIb «XPaHHJIHIh> H3ObITKOB IIPOAYKTOB (POTOCHH- 
e3a — BTOPpHuHOrO KpaxMaila. 


* Bpmonneno A. WU. Uapnuoit. 
13* 195 


CreneHb pa3BHTHA KOPHeBbIXx onyxomel Ha pacTeHHAX pa- JIMYHa — OT Hey 
OombIOro YUCa KIYOeHbKOB C OyaBOUHY!0 FOMOBKY AO KPYITHbIXx o6pa3oBaH ui, 
o6uzum Becom B 100—200 r. Pa3nu4nit B CTeMeHM BbIPaKCHHOCTH OIYXOJIeH IO 
MoKoNeHuAM rHOpuzoB (c MepBoro M0 yeTBepToe) He uMeeTCA. ONHaKO OTMCHeHal 
OTUeTIMBad pasHulla 10 MOKOJIeEHHAM B YaCTOTe BCTPetaeMocrH pacTeHHit c ony-} 

xoaMu wu 6e3 Hux. Tak, B Fi ObWO} 

TaOautna 1 70,1% pacTeHult c onyXxXOJIAMH, B Ps ui 

OnyxoulM Ha KOpHAX pa3HbIx THMOB F2 Fs 52 1 50%, a B Fa— amu 32,5%. 5 
SHCOHIOE Popunitet C APOBbIM palicoM. PoyuTesbCKHe pacTeHua omy XOJIeH! 
Onur 1956 r. He OOpasy1oT. OTmedeHa OOuIbINaA CKJIOH-| 

HOCTb K OOpa30BaHHIO OMyxomelH y TH-| 
Ocuee| Tuco pacte-  GnynoB FOPUHUbI C APOBLIM paricom| 


eee es maa (Fi 76,0% pacreHui c OlyXxOJIAMH, 
BEAST be. | oe B F, 52%)mo cpaBHeHuio Cc rHOpHzaMu! 

ropuHubl CO3HMbIM pamticom (Fi 65%, 

Topununbtit 169 | 100 | 59 BF, 25%). YcraHoBsleHa Tak2Ke IIpHypo-| 
Tpomex yTounbitt 246 | 107 | 64 YeHHOCTh OMyxOuJeH riaBHbIM OOpasom| 
a aa ies a K pacTeHHsam Tpex TuNoB F, — ropuny-| 
Hoso-pancoBuAHubtit 50 15 |. 30 HOMY, HOBO-rOpuHdHOMy HU MpOMexKy-) 


TouHomy (Ta6s. 1). 
IIpuMepHo Takaat xe MpHypoueH- 
HOCTb OMyxoueli K OTMCYCHHBIM THMaM THOpusoB HaOwogatacb B Fs u Fs. 
_ MbI MomaraeM, 4YTO OTMCYeHHbIM (baKT yKa3bIBaeT Ha OOMbILyIO CTeMeHb Hes 
COalaHCHpOBaHHOcTH y TrHOpHyoB ropuMuHoroO, HOBO-rop4yH4HOrO H MpOMexky- 
TOUHOFO THMOB MO CpaBHeHHIO C THIAMH PancoBbIM H HOBO-palICOBbIM. | 
J\iA pelleHHA BOMpoca O HaceqOBaHHH ONyxOJleH HM XapaKTepa HacJleloBa- 
HHA B F, Opiiu oTOOpaHbl pacreHun Cc onyxouaMu u 6e3 ONyxoueH. 
AHawiu3 CeMeH 3THX pacTeHHii B Fs 
moka3a (Ta61. 2), YTO CKMOHHOCTb K Ta6Onuna 2. 
_ollyxoseo6pasoBannio, Cees = B PesybTaTbI aHasIH3a MOTOMCTBa rHOpHAOB 
i Fo, coxpaHsetca u B Fs, pacrenua xe, F,c onyxonamu uw 6e3 onyxomei. Onbit 
He HMeBluMe B F, onyxomeH, MoryT 06- 1957 r. 
pa30BbIBaTb UX B Fs, HO Bcerja Ha MeHb- 
WIeM YHC€ PacTeHHH HO CpaBHEHHIO C — yexognse pacrenna | Gucho | c onwxonana 
CeMbAMH OT pacTeHHH, MMeBLIHX (Fe) cemeii 
ONyXOH B Mpesbiyulem mMoKonenun. BP} agexi | 6% 
Y CTaHOBJICHO TakKxKe, YTO CEMbU C OMYXO- | 


O6uree | Une.10 cemett 


JAMM ABJIAIOTCA MOPMOorHyecKH MecT- C onyxouimn 
pbIMH, Tora Kak CemMbu 6e3 onyxoneli es omyxoueli 
OObIUHO MOpoOrHYecKH OHOPOHEI. 

TloryweHHble JaHHble TMOSBOMHIM MpeQIOO%KUTS CBA3b M@EKy HasHuHeM 
onyxouleH Ha KOPHAX rHOPHAOB HM UX KOHCTAaHTHOCTHWO. 


Ta6auna 3 
Yacrora Berpeyaemocra cemeli ¢ onmyxomamu cpegqu 
MOpouioruyecKM  KOHCTAHTHBIX H  pacilenaomnxcs 
ru6pugzos. Onur 1957 r. 


Fs Fg 


KoucTantHoctTp cemelt 


110 MOp@osornueckum |"PpOcMO-| 43 HUX Cc |npocMo-| H3 Hux c 
npusnakam TpeHO- |OlyxOJIaMH,| TpeHo |onyxosamu, 
cemelt % cemelt % 
KoucranTupie 76 15,8 42, 23,8 
Pac J 
Ie MJIAIONLHeE CH 64 93),4 46 oe 


CneluaibHO mpoBex i 
CHHbIM aHaJIH3 MOpdoOrMyecKH KOHCTAHTHbI | 
UJEMJIAIOULUXCA CemMeli ru6 note 


putos B F3 nu Fa nogrBepaua name mpeqmomoxenne 
veh (ra61. 3), uo cpequ KONCTAaHTHBIX ceMeti TobKO 15,8% B F3 u 23,8 


B Fa uMeau pacteuua c onyxouamu, Torga Kak cpelu pacuterssrounxcsn cemeli 
¢ onyxousmu Opll0, cooTBetcTBeHHO, 93,4 u 73,1% cemelt. 

_Tlonyyenusie JaHHbIe€ yKasbiBaloT Ha TO, YTO HaJIHUMe KOPHEBbIX onyxouel 
ACHCTBUTCIbBHO ABIACTCA MOKasaTeneM HecOaaHCcHpoBaHHOcTH ruOpHAHBIX 
pacTeHHH HU, YTO CamMOe TlaBHOe, OTCYTCTBHe ONYxoeli MOKET ObITb Cc ycnexoM 
MCHOMb30BaHO Npu padoTe c ropynyHO-palcoBbiIMH THOpHAaMU u,HAaO Nosarath, 


C APyruMu OTJaeHHBIMH THOpHyAaMH B KavecTBe HOBOTO NpH3Haka pH oTGope 
Ha KOHCTAHTHOCTb. 


BcecowsHblit Hay4HO-HcCCeqOBaTeENbCKM = MHCTHTYT Tloctynuso 
MaCJIMUHBIX H SHPOMAaCIHUHEIX KYJIbTyp 1 1X 1958 
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MHKPOBHOJOLH A 


Axagemuk B. H. WAMOUIHHKOB, M. H. BEXTEPEBA, H. A. KOLIEJIEBA 
u B. 9. XPPKAHOBCKAA 


BO3MO)KHOCTb PEF YJIMPOBAHHA MPOLLECCA OBPA3SOB AHHA 
AHTHBHOTHKA Y ACTINOMYCES VIOLACEUS 


Visyuenmio OMOXHMHYeCKHX MpeBpallleHH BeuLeCTB, BOSHHKAIOUIHX B Cpeme 
B pe3yulbTaTe %KH3HeeATebHOCTH MHKPOOPFaHH3MOB, MOCBALILCHO OoubUI0e 
KomMuecTBO ucceqoBaHHit. JlerambHoe HaOmiOeHMe 3a XOOM XMMHYCCKHX Hi 
(pH3HKO-XUMMUECKUX peakUMi B Cpese, B CoueTaHHM C AMHAaMMKOH PasBUTHA 
KYIbTYP, MO3BOJIMIO BCKPbITb HAM JIBYX(pa3HOCTH B OpOAHJIbHbIX Mpoleccax. 
Sto mHeHue Opino BHICKa3aHO BepBble B. H. IanownuKkospim eme B 1931 r. 
(1,2), a B 1936 r. padoramu M. H. Bextepeso u H. JJ. Mepycanumcxoro (*) 
6bUIO MOATBepKLeHO HalMuMe AByxtasHocTH B alleTOHOSyTH0BOM OpoxKeHHH. 
Tlo3xe B. H. WlanowHuKoBbiMm WH ApyruMH UCCIeOBaTeJIAMH TakawA 3AKOHOMED- 
HOCTb Oblla OOHAPy2KeHa BO MHOTHX OpOAWIbHbIX Mpomeccax, a HaynHad c 1941 r. 
B mpoleccax oOpa30Banua anTHOnoTUKOB. B OO/bUIMHCTBe Cly4aeB MpOLyKTl 
Opoxenusd OOpa3yloTcd HepaBHOMepHO B TeYeHHe PasBUTUA KybTypbI. HanOonb- 
Wat CKOpOCTbh HX OOpasoBaHua HaOsogaetca BO II dbase — B chase saTyxaHUua 
pocta Kysbryppl. J[ByxdasHocTb OakTepHaJbHbIX OporxKeHHii B OCHOBHOM Xa- 
pakTepu3yeTcaA CHCTeMOM MepepacipeesIeHHA COMPAXeCHHbIX PeaKIUMH OKHCJE- 
HHA MW BOCCTAHOBJICHHA, MPAMBbIM BOCCTAHOBJICHHeEM HAKOIVJICHHbIX B I (phase 
OKHCJICHHBIX MIPOAyKTOB, HaJIMYHeM HWJIM OTCYTCTBHeM peaKUMH KOHJeHCallHH. 

JipyxasHocTb B ipoleccax OOpa30BaHHA AHTHOMOTHKOB HeJIb3A OTOK[eCT- 
BJIATb MOJIHOCTbIO C 3AKOHOMePHOCTAMH, HaOJHOaeMbIMH B OaKTepHaJIbHbIX Ipo- 
weccax, Tak KaK XHMH3M OOpa3s0OBaHHA aHTHOMOTHKOB HMeeT pe3KHe OTJMUNA 
WM 3Ha4HTeIbHO ClOxwKHee. AHTHOHOTHKH He ABJIAIOTCA IPAMbIMH H PlaBHBbIMH TIpo- 
WYKTaMu paciaya yrvileBOJOB, YacTO He ABJIAIOTCA HM MpOAyKTaMM MpsxAMOrO BOC- 
CTaHOBJICHHA JIM OKHCJICHHA MOJI€KYJI BelLeCTB, HAKOMMBIIMXCA B OOJIbUIOM 
KomuectBe B I (base, Kak 9TO HaOIOLaeTCA Y MHOTHX OpOAMIbHbIX MUKPOOpra- 
HH3M0B. AHTHOHOTHKH MpeAcTaBAAOT COOOL COeHHEHHA UPeSBbIUAlHO COXKHBIX 
KOMIMI€KCOB MOJIeKYJI, H B PAe ClyYaeB OHH MOTYT ObITb IpOLyKTaMH MOOOUHbIX 
3BCHbEB CJIOPKHEMIMEH Wer OOMeHa yriepOAHBIX, (bocctpOpHbIX H ASOTHCTHIX COeLH- 
Hennit. AnTHOMOTHKH OOpa3yioTCA B MaJIbIX KOJIH¥YeCTBaX HM B OOmLeM GOamaHce 
MpOMyKTOB OOMeHA COCTABIAIOT HEOOJIbUIYIO AOI BeurecTB. Ha6o0qeHua MoKa- 
3bIBalOT, YTO HHTCHCHBHOe OOpas0BaHHe HX YacTO CoBMayaer C MepHokom ucuep- 
MaHuaA TOPO WIM HHOFO d1eMeHTa cpesbI. MoxHO Mpeqnomarath, YTO OTCyTCTBHeE 
TOrO WIM MHOrO KOMMOHEHTA Cpef[bI BbISbIBAeT TeperpynnupoBKy peak, 
MpOTeKalolkHx B KeTKe, H MeHAeCT HallpaBleHHe TeyveHHA 3THX PeaKkuMit. IIpu 
MCdepNaHHH NATATeIbHBIX BeLeCTB B Cpee MOryT NOABAATHCA MPpOMexYTOUHBbIE 
MpOMYKTbI OOMeHA, a TAKE MPOLyKTbI ABTOMMTHYeCKOrO paciaya pH jerpajla- 
MMH K€TKH, KOTOPble CJlyxkaT HCTOUHHKOM JIA OOpasOBaHUA OTACIbHbIX OCKOVJI- 
KOB MOJICKYJIbI aHTHOMOTHKOB. YkKa3aHHast MpeqnocbiiKa MpescTaBAeT OCOObIt 
uuTepec. C srl TOUKM SpeHHA JIA PeryUPOBaHUA Mpowecca HaKOMeHUA aHTH- 
OHOTHKOB UM POCTa KYyJIbTYpbI MpHoOperaer SoubUIOe 3HATeEHHe MeTOJ, CMeHbI Cpe 
M0 XOly PepMeHTaluu, HU Ham MpencraBsAmOcE HHTePeCHbIM MpOBeCcTH HCCIeLO- 
BaHHA B 9TOM HallpaBseHun. 

Buayane usyuaiach JuHaMuKa mpolecca HW Bos 
JIOPHM PasBUTHA KYJIbTYDbI. 
(utamm No 719), 
AKTHHOMUILETOB. 
OObIMHO IPH BEIp 


pacTHble H3MeHeHHA (Pu3HO- 
1. OObekToM ucceqoBanuit cayxun Act. violaceus 
KOTOPbIH ABUIAeTCH MpecTaBuTenem cbuoeToBoH rpyrisl 
[ryOuuHaa cbepMentauusa MpOBOMuacb, KaK 9TO MpHHATO 


aillMBaHHH AaKTHHOMMUETOB, B KOOaX, KOTOPbIe MOMelLaHCb 
a Kavaky CO CKopocrbio Bpauenua 180 06/mun. Tocep MIPOH3BOAHICA cilopa- 
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)‘H aKTHHOMUeTa. B onbirax Oblvia UCMOb30BaHa mpocrad {cHHTeTHYeCKad Cpela 
sleqyiourero coctapa (B MpoleHTax): raoKo3a 2; KNOs 0,1; K,HPOs: 0,05: 
¥-aCOs 0,25; NaCl 0,05; MgSOx 0,05; FeSO: eaens (cpena Nb 1). aa 
| Tonyuenupie pesynptatsr no qHHamnKe pocTa M pa3BHTHA KYJIbTypbI M0- 
1.d3aIM, 4TO Mpollecc OOpasoBanua autTuOuotuKa KyabtypoH Act. violaceus 
(Biserca BY X(pa3HbIM 


(ipolleccom (puc. 1,2). B Cnn p | 

( dbase HaOmoyaetca nH- Ae 

| CHCHBHBIG pocT KyuJIbTy- ime é $ 

/ bl, AHTHOMOTHK B Cpesy He Poe vy, . 
[3bIeIAeTca nH OGHapy- Po 720000, a 
)KHBaeTCA B OUeHb He3Ha- so ‘ 

HHTCIbHOM  KOJIMUeCTBe. AG! 7 46 lap 
‘TanOonbuiaa —WHTeHCHB- e pcan 1590 

JHOCTh ero oOpa30BaHua 440 


jHaOsIOlaeTca pu pe3sKom 
‘1aeHHH CKOpocTH pocta 
|KYJIbTY ppt. Takan B3au- 
MOCBSA3b M@XKILyY POcTOM u 
joOpasopaHHem anTHOuo- 
THKa HaOwOfaeTcH TakxKe 
B (epMeHTAallHAX, MpoBe- 
J@HHbIX Ha Apyrux cpe- 
Max, Oomee o6orallleHHbIx 
a30TOM, HJIH C 3aMeHOli B 
cpene Ne 1 KNOs 4a0,5% 
KYKYPy3HOrO 9KCTpaktTa. 

O6o3HauHM KoOapdpulA- 
e€HT CpeHelH YaCOBOH CKO- 
poctTuH pocta WIA onpexe- ; j TGS urd 


JICHHOTO IIpOMexKYTKa Bpe- 

MeHH uepes C;. Kpusas, Pe eavve Pa ont Tepe na ie cael cane Ha 
v300paxkaloulad XO], STOH ee B ee ae ane Tes ee ee ein 
BeCJIMUMHbI (pHC. 2), MOKa- wunenus), 3 — rmoKosa, 4—— a30r NOs, 5 — pH. Croa- 
3bIBaeT, YTO CKOPOCTb OnvkKH — NpoxyKTuBHocTh | rf MullenuA B ac (B yc. ex.) 
Pa3MHOXKeHHA KYJIbTYPbI 

Act. violaceus c reueHuem BPeMeHH MeHsAeTCH: C;, uMeeT HanOOIbuiee 3HaveHHe 
B mepHox Wo 48—72 uac., a 3aTeM 3aMeTHO CHH2KaeTCA. 

TIpoyKTHBHOCTS MUIeHA IPH BbICOKOM KOIpPpulMeHTe CKOpOCTH pocta Obiva 
OueHb HeOOMbIUON Hu paBHAach 0,1 ycu. eq. (B Mepecuere Ha | Tr MuwemuA 3a 
1 yac). Ona noBpimalach pH CHMKeHHH KOIPPUUHeHTAa CKOPOCTH PocTa KyJIbTYPbI 
u up Cp = 0,02 Opina papa 3748—16000 yer. eq. Taka 3aKoHomep- 
HOCTh HaOOLaeTCA H MPH HCHOJIb3OBaHHH Apyrux BapuaHToB cpex. 

Ha6moyenus 3a u3MeHeHHeM Mopdosornu Act. violaceus moKasbIBaloT, 4TO 
rudbl MONOLO KyJIbTYPbI HMeIOT PaBHOMepHYIO, Pe3KO OKpAallleHHyt0 Oasz0puJib- 
Hyio mlasmy. Ha cpexe Uaneka pacryi{MH MHIeIHH o6pa3yeT MJIOTHbIC CKON- 
JICHHA, OT KOTOPbIX OTXOAT HeAJIMHHbIC rudpl. ITH rudbl K KOHILy Mpolecca 
3aMeTHO MeHSIOTCA, THbI YTOHbIMAaIOTCA, YaCTHYHO TepsACTCH Oas0cpuJIHA, HO 
pe3Koro aBTou3a Cc pacnayom rud Ha 4YacTH He HaOsOaercs. 

Ha6smoaemple moptosormueckHe H3MeCHCHAA KJICTOK ABJIAIOTCA HECOMHEHHO 
De3yJIbTATOM BO3PaCTHBIX H3MeCHCHHH UX (buswouorMueckoro cocrosxHHa. Ousno- 
Toruueckue cpolicrga Muletua Act. violaceus B pa3Hble NepHoxbl PepMeHTallnn 
Da3JIMUHBI. 

Tlepecuer nmpoflyKTHBHOCTH KyJIbTYPbl MPHMCHHTCIbHO K HeMpepbIBHO Me- 
inioulelica Cpese (xapaKkTepHoH JIA KaKNOTO aHHOrO MOMeHTA cbepMentaunn), 
1é JlaeT 1paBUNJIbHOH CPaBHUTeJIbHOU OMCHKH OHOxXUMH4eCKOH AKTMBHOCTH MHILe- 
14a. Ja TOrO UTOObI NOMYIHTh CpaBHUTebHY!O OLCHKY OHOXHMHUeCKOH AKTHB- 
1OCTH MHIeMA pa3HOro BO3spactTa, HeEOOXOJIHMO H3Y4aTb (PH3HOJIOrMYeCKHe CBOH- 
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C 9Toli WebIO Obl MOCTABJeHbI KPaTKOCPOUHBIE OMBITHI. ee Bs ie 
BaJICd KaK OObIUHO, a 3aTeM B pasHble MepHOsbl cedars (Ha 42, Ae 4 
162, 216 uace) nepenocusca Ha 6—S YacoB B MaJIbIe KOJODI widen, a 
co cpegolt Ne 1. B ormuune OT MeTOJa OCTPEIX ONbITOB C MOKOAMLMMHCA KYJIbTY: 
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36 48 60 72 84 FB 108 120 130 144 400. 


Pue. 2. [unamuka mpouecca tbepmentanun Act. violaceus. / — na cpeme Ne 1 6e3 KNOs c zo- 
6apkoli 0,5% kyKypysHoro sKcTpaxta; JJ — Ha cpege c 0,1% kykKypy3HOrO 9KCTpakTa U 
0,35% (NHa4)2SO4. O6o3HaveHHaA Te *e 


PpaMH, B KOTOPbIX OOLINHO UHCCHHOCTbh MHKPOOHBIX TeJI ObIBAeT OUCH BbICOKOH, 
KOJIMYCCTBO MICHA B HaUIMXx OMbITax He mpeBbliuasto 0,5 r/100 Ma, vem coxpa- 
HAJMCb Ooslee eCTECTBEHHbIe yCJIOBHA KYJIbTHBUPOBaHHA, OH3KHe K ycJO- 
BHAM B OObMHOH cbepMentanun. MUcxopupiii pH cpexbl moxzepxKuBaIcA Ha ypoBHe 
PAUDUGoLS)s 

PesyJIbTaTbI OMbITOB MOKasbIBaloT, UTO MOMOMON (42-yaconoli) MuMenHH Obl 
emye He cmocoben OOpa3soBbIBaTh aHTHOMOTHK. CrocoOHOCTb 9Ta MpOABsIANACb. 
y MUIleInA pH OCTHXKeHHH OMmpeyeleHHOrOo Bospacta. Tak, HanpuMmep, 
y 72-yacoBoro MHUeIMA CKOpOcTh aHTHOHOTHKOOOpas0BaHHA yxe ocTurasa 
4500 yeu. en. (B nepecuere Ha | r Mulenusa B Yac). B Janbuelitiem, c yBeu4ueHHem 
BO3PaCTa KYJIbTYPbI,CKOPOCTh AHTHONOTHKOOOpPa3zo0BaHHA Nafada.CieloBaTeIbHO, 
MO XOLy pasBuTHA (usHOMOrHYeCKOe COCTOAHMe KMeTOK KyJbTyppI Act. viola- 
ceus MeHsetca. Hampumep, ¥acTO B MOJIOABIX KJleTKaX He OOHAPyKUBAaIOTCA 
AKTHBHbIe MpoTeoIMTHYecKHe (epMeHThI, a B OOMee CTapbIX OHH BbIABJIAIOTCA 
ie An 

Samena cpeqpt Ha Ne 1 apyrumn BapHaHTaMu Cpe BAHAIa Ha ycKOpeHne 
mpowecca epMenTanuH WM pa3sBuTHe KyAbTypbI. B cBa3H C 3THM Bo3pacT 


MHIeIMA (B4acax), KOTOPBIii OOalam HaMBBICHIeli MpOLYKTHBHOCTbIO, ecTecT— 
BeHHO, TaK?K€ HECKOJIbKO CMeulavica. 
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B cpere 9THX JaHHbIX BaXKHO BbIABHTb, BO3MOXKHO JIM JOOUTBCA TlosBue- 
JHHA OOpasopanusa aHTHONOTHKAa Y MomOLOit KYJIbTYPbI, KOTOpad B OOBIMHBIX yc- 
(IOBHAX erO He OOpasyer, nH NO6uTECA 
ycuJleHHA STON (byHKUMM y Oosee crapo- 
‘TO Mulletua. C sToli mWembio Moopol 4 
/Oonec cTapbii Muyemul Act. violaceus 
10 xOxy cepMentalluu Mepenocusmucb Ha 
MCpeAbI C pasJIMYHbIMH 3HayeHHaMu pH. 
)Kparkocpounpie onbirbl noKa3au, ITO 
usMeHeHve pH cpeb B mpemenax or 6 
u 8 He NpHBOANIO K OOpa3s0BaHHIO aH- . | Z 
|THOvoTHYECKOrO BemecTBa y MomO,orO O38 5 7 I cyim. 
peHilesu A: Y Oonee craporo MuleIuA Puc. 3. Cnocobxocts Munenua Act. viola- 
}CKOPOCTh OOpa3s0BaHHA aHTHOnOTHKa CeUS pasHorO BOspacTalK O6pas0BaHnio aH- 
OcTaBalacb BBICOKOH Np M3MeHeHHH Pe eee at 
| pH B npeyenax or 5,8 jo 8,8. 3amer- oOpasopanHoro 1 r nena siaaes é 
) HOe CHHXKeHHeE BbIXOMa aHTHONOTHKAa 

) HaOwoAaocb TONbKO pH pH 4. 

| . Tak Kak anTuOvotTuueckoe BemecTBo Act. violaceus o6pasyerca B OCHOBHOM 
) BO II case cbepMentattun, B nepHogx UCUepMaHHA HeKOTOPLIX KOMIMOHEHTOB cpe- 
| IbI, MbI MPOBEIHM ele PAT ONbITOB C MePeHOCOM MHLeIUA, BSATOFO B pasHble NepH- 
| Obl PEPMeEHTAHH, Ha Cpesbl C HCKJIO- 
yeHHeM a30Ta, yrulepoqa u docdopa. 
Oxa3aJl0cb, UTO peskoe yBeHUeHHe po- 
WYKTMBHOCTH Muenua Act. violaceus 


Ta6Omuua 1 


| Cnoco6Hoctp mMunesmma Actinomyces viola- 
ceus pa3sHoro BO3pacTa OOpas0BbIBaTb aHTH- 
| 6HoTHYeCKOe BeLeCTBO Ha cpefax Cc a3s0TOM 


Ww 6e3 430Ta B KpaTKOCpOUHBIX onbITax HaOJMOJaOCb B ONbITaX C MepeHOCOM MH- 

SE etd le toaivurnvnocis uanenas,. WeuHA Ha Cpebl, He COepmallHe aso- 

Bospact yeu. ex. (Ha 4 r/uac) Ta (cm. Ta6s. 1). Ckopoctb o6pa3cBaHua 

manesms, vac. | Ha cpene | na cpeze Ces aHTHOMOTHKA B Mepecuete Ha | r/uac 
Cc asOTOM a30Ta 

y 90-yacoBoro MHLleINA YBeIHYHBa/OCb 

* ; ae c 350 no 26 340 yen. en. Jtaxe y Oouee 

90 350 26 340 MONONOO MUIeIuA, KOTOPbII o6lanan 

16 150 4025 HH3KOH T1pOLYKTHBHOCTbIO, BbIXOJ AaHTH- 


6uoTHKa NoBbuuamca No 117 yen. ex. 

CieqoBaTesIbHO, HCKJIOUCHHE a30Ta M3 CpebI B ONpeeeHHBIN MepHoy dep- 
MeHTAILHH MOXKET MIPHBeCTH K MeperpyNnupoOBKe BeulecTB H K TAKOMY H3MeHEHHIO 
MeTaOOJIH3Ma KJIETKH, B Pe3yJIbTaTe KOTOPOFO Pe3KO MOBbILMAaeTCA HHTCHCHBHOCTb 
o6pa30BaHuaA aHTHOMOTHKA. 

[luromornueckne HaOsI0JeCHHA MOKagasu, YTO Ha cpefax Oe3 a30Ta Mpoucxo- 
AAT 3aMeTHbIe H3MCHEHHA B CTPyKType Ma3MbI KeTOK. HecomueHHo, 4YTO 3amMeHa 
CpebI 10 xOy pasBHTHA KYJIbTYPbI Ha Oe3a30THCTble CPeAbl MPHBOANT kK pe3- 
KOMY H3MCHeHHIO HHTCHCHBHOCTH asorHoro, cpocopHoro H yrseposHoro oOMe- 
Ha, MHTCHCHBHOCTH CHHTeTHYeCKHX HMPOWeccOB KJIETKH, K CHH2KCHHIO accH- 
MHJIATHBHbIX IIPOIeccoB. 

YcraHoBJeHHble (pakThI MOKA3bIBaIOT, YTO WIA cpasbi OOpasoBaHuA aHTHOHO- 
THKa HYKHbI YCIOBUA, OTJIMYHbIC OT yCOBHH, HeEOOXOAMMBIX IA pocta, M elle 
pas nmofuepKuBaloT 3HaveHHe MeTOJa CMeHBI Cpe H BaxKHOCTh BHUMATCJbHOrO 
MOAXoOfa, KOTOPbIft Hy2KHO MIpOABHTb B PeleHHH BOMpOCoOB peryMpOBaHHuA I 
uv II cbasbi mw ux CoueTaHHA MpH MoMyYeHHH AHTHOHOTHKOB Y AKTHHOMUILCTOB. 


UnctutyT mMukpoOuonornu Tloctynua0 
Akayemun naykK CCCP 13 IX 1958 


IIMTHPOBAHHASA JIUTEPATYPA 


1B oH. Ulanowmunuxkos, Muxpobuonorus, 8, No 3—4, PYM PCIE) ie td sidabe Wilkes 
noma#ukos, Broa. Hayyno-nccn. xuM.-papm. uuct., 12—13 (1930). i ee bre x: 


” 


repesa,H. Jl. Hepycanmumceckutl, Muxpo6nonorus, 5, Ne 6, 777 (1936). 
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JIoxuaygp Akajemuu nay CCCP 
1959. Tom 124, Ne 1 


BHO®H3HKA 


Bb. M. TPAEBCKAA 


O MEXAHH3ME BJIMAHHA MOHM3HPYIOWIEN PAAMAUMH 
HA COJEP)KAHHME PJIMKOFEHA B MNEVEHH 


(IIpedcmaeaeno axademukom T. JI. Jeicenxo 2 VIII 1958) 


BoiacHeHHe MexaHH3Ma H3MeHeHHIli, BOSHHKAalOU[UX B X%KHBOTHOM OpraHH3Me 
NOL BUHAHHeM MOHH3HpylouleH pakuallun, WU yCTaHOBJIeHHe ye/IbHOH pou 
MeCTHBIX H JMCTAHILMOHHbIX IIpOIeCCOB MMeIOT CYILeECTBCHHOe 3HayeHHe WIA pac- 
WWMPeHHA Hallux MpelcTaBleHuii O IpHpose JlyyeBoH Ooe3sHH. 

K uucay HawOoulee OTYeTIMBEIX H PaHHHX peakUMi OPpraHH3Ma Ha HOHM3H- 
PYIOMLYIO paMallMio OTHOCATCA HapywIeHHA YrleBOHOrO OOMeHA, H B YaCTHOCTH 
CIBUIH B COJepxKaHUH rIMKOreHa B TKaHH NeyveHu. Hecmorpa Ha TO 4TO MHaMUuKa 
H3MCHeHHH COepxKaHHA PIMKOreHa B MeYeHOUHOH TKaHH MO] BJIMAHMeM, palua- 
WMH OOCTOATEIbHO ONMCaHa pa3s/IMUHbIMM HCCeqoBaTenamu (*~°), mpupofa STHX 
H3MCHEHHH MpOdOMmKaeT OCTABATbCA HEBLIACHEHHOH. Tak, CorsacHO OHM lpey- 
CTaBJICHHAM, 3TH H3MCHEHHA OMpeleAIOTCA HelpOryMopaJbHbIMH BJIMAHHAMH 
(',"); Wpyrve ucceqoBaTeM CBA3bIBaIOT HaPylIeHHA COJepxKaHHA TINKOreHa B 
MeuveHH C romOaHveM OOJTyYeHHOPO AKUBOTHOMO B CHJY 3aTpyAHeHUA MOCTYMIeHHA 
MIMUL€BbIX BeULeCTB H3 2%Ke/yMOUHO-KHIIe4YHOrO TpakTa B OPfaHH3M HM CcoKpa- 
WLCHUA KOJIMYeCTBA MpHHuMaemolt muuyH (°). 

Bnecre C TeM He HCKJIIOUe€HA BO3MOXKHOCTH, YTO BHILMeYMOMAHYTHIe HapyluleHuA 
CBASAHbI C HeMOCPeACTBEHHBIM BO3eHCTBHEM PaHalluel Ha MeYeHOUHYIO TKaHb. 
OHHM H3 MOAXOMOB K BbIACHeCHHIO 29TOTO CHOPHOFO BOMpoca MOxKeT CAYKUTH 
CpaBHUTeIbHOe HCCIeEAOBAHHe POJIH MeCTHBIX H AHCTAHIMOHHbIX pauallHOHHbIX 
NOPaxKeHHH B KOJHUCCTBEHHBIX H3MCHeHHAX COMeprKaHHA MIMKOFeHa B HeyeHou- 
HOH TKAaHH. 

B a9kcMepHMeHTax Ha MbIIMaX Mbl CONOCTAaB/IAIH H3MeHeHHA B COMepKaHHH 
MIMKOreHa B TKAaHH MeYeHH MIpH OOULeM BOSelCTBHH Ha 2KHBOTHbIX Pe@HTTeHOB- 
CKUX Jly4eli, MPH JOKaIbHOM OOyYeHHH OOaCTH MeyveHH MH IpH ee ¥KpaHupo- 
BaHUH H OOJLYYeHHH OCTaIbHBIX y¥YaCTKOB Tela. OLHOBPeMeHHO Ha BCeX 2KHBOT- 
HbIX YKa3aHHbIX CepHii B Teyenue 30 AHeli Mocse OOTyYeHUA MIPpOCJIexKUBAJINCh BbI- 
*KHBACMOCTb, H3MCHEHHE BeCa Tea H KOJIHYeCTBO JIClKOILHTOB. 

OMbITbI CTABHJIMCb Ha MOMOBO3pPeIbIX MBbIUAX JMHHH A Becom 18—22 r. Ku- 
BOTHHIe ObWIH paseieHbl Ha 3 PpyMbl MH MOLBepranHcb TOTAIbHO WI OKasIbHO 
OMHOKPaTHOMY BO3ACHCTBMIO PCHTTeHOBCKUMH JIy4amu B Jose 600 r np cmeqyro- 
mux yCoBHAX: 180 KB, 15 Ma, dbunbTp 0,5 mM Cu, paccrosuue 40 cm, MomjHOcTb 
Josh 23 r/Mun. I rpynna — o6uree o6yuenne; II rpynna — o6syueHne o6nacTu 
Ne4eHH, IKPpanHupoBanue Bcero TyoBHua; II] rpynna — sKkpanupoBanue o6- 
WacTH Nevenn, oOy4eHHe Bcero TyoBuuya; IV rpynna — HeoOyYeHHbIe MbILIH 
(KOHTpOVIb). 

OKPaHMpOBaHHe OCYIMLECTBANOCh MPH MOMOULH CBHHIOBIX MWIaCTHHOK TOJ- 
ukMHOK 3 MM. Ha 4 XeHb nocae OOYYeHHA XKMBOTHHIE BCeX yeTbIpex rpynn 3a6un- 
rae A i eecy meueHu ompeenAsocb cofepkaHne PiMKOreHa MO MeTOsy- 

pa. K 3TOMy CpoKy mpoucxoyut (*,°) HanGouee 3HauNTeMbHOe CHM KeHHE 


KOJIMYCCTBa TIMKOreHa B Me4YeHOUHOH TKAaHU OOJly 4eHHBIX 2KHBOTHBIX. 
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Pesy.1bTaTbl 9KCepHMEHTOB HpescraBleHbi B Taba. 1. [IpuBeyqeHupie B TaGuHILe 
MaTepHabl MOKasbiBatoT, YTO Ha 4 NeHb Moce OOwero OO1yyena 6001 B ne- 
(1€HH MPOHCXOAMT pesKoe (Coulee 4em B 2 pasa) CHMKEeHHE coxepxKaHUA PH- 
ixorena. 

OTueTIMBOe YMeHbIeHHe KOJIMUeCTBA TIMKOreHa B TKAaHAX MeveHH HMeeT 
JM€CTO Tak2Ke WH IPH JOKaIbHOM OO/lyYeHHH OO/lacTH MeyeHu. B TO xe BpeMs 
{8 9KPpaHHpOBaHHOH meyvenu OOs1y4eHHoro 

JOpraHu3Ma peasIbHbIX H3MeHeHUH KOVIN- Taonuna 4 


94ecTBa TIMKOTeHa K 3TOMY cpoky He Cojep»Kanue PIHKOreHa B Te4eHH MbBILIeH, 
/oTMeuaetca. oOsyuenHbix 600r Ha 4 cyTKH Mocase 
B Halmx 9KcnepumeHtax oOnee 06- i a 
jyueHne 600 r BBIBbIBamo =B TeyeHHe 
130 qHeH ruOenb 50% xxuBoTHBIx. Cpeqn ‘ncno | Conepxanne 
as YcJIOBHA ONbITa 2KHBOT- THKOrena, 
*KMBOTHBIX C JIOKAJIbHO OOJYYeHHOH me- HBIX mr % 
W4eHbIO, TaK Ke KaK HW Cpeln oOGsy- 
(UCHHbIX C JIKPAHHPOBAHHOK IleyeHbI0, KouTpowtb 19 2058-90 , 6 
ICMe€PTHOCTH B TeyeHHe 30 Hel He Odumlee oOyueHHe 13 992-+-98 ,8 
| HaOMOanOc. OKpaHupoBaHue 06- 
. JIaCTH MeYCHH MpH 
Ha6suofenux 3a BeCOM >KHBOTHDBIX, oSysenuH ocraste- 
| OTHOCAILHXCA K BbILMeyKa3aHHbIM TpeM HbIX YUACTKOB TesIa 27 | 1970+-132,0 
| oOJ1y 4eHHBIM rpymmaM, wWoKkasain, uro JlokaabHoe oO1yyeHne ; ; 
t 4 7 Dy 4 3) 
| HanOovlbiiee Naylenue Beca, HacTynMaBmee  —-°0-1CTH TeveHH 31 | 14304129 


i Ha 3—4 cyTKH nocJle BO3eHCTBUA, UMe- 
|JIO MeCTO Y TOTAJIbHO OOJIYYeHHbIX MblieH. Y %KHBOTHbIX, OOJLYYCHHbIX C 9K- 
| paHupoBaHHeM OOacTH MeueHH, ITH H3MCHeCHHA Ob BbIparKeHbl cwlaee. 
- Havmenbulee mameHve Beca 
a ey. ——4  OpbiiI0 OTMeyeHO y MbBllllei, me- 
(Tas -- 7s ------- a YeCHb KOTOPbIX JIOKaJIbHO OOJy- 
yvamacb (puc. 1). 
AHaJIOrH4HaA 3aBHCHMOCTb 
OT YCJIOBHH OOJIy4eHHA HaOwIO0- 
Wallach H TIpH moycyere KOJJH- 


Sr ane 0 a ddd  “YeCTBa JelKOWNTOB B Mepndpe- 


pHUeCKOH KPOBH Mbiluel (puc. 2). 

aa HsmMeuenne Beca Mbiilleli B TeYeHHe 30 qHelt noc- [Janenue unclla KJleTOK Obl 
U - 

Je o61yuenua 600 r (B mpoueHTax K HCXOZHOH BeHUN HaNOONL IMMA cCyTKH Mocae 


ue). /— o6mee o6nyuenue, J] — 9kpanupopanue i ; 6 
o6acTH MeveHu mpu oOmy4eHHH OCTanbHEIX yuacTKop BOSACHCTBHA y TOTAJIbHO OOWJY- 
vena, [JJ — nokanbuoe o61yyenne o6nacTH mMeveHn UCHHbIX 2%KHBOTHBIX. OHO ObLIO 


cula6ee BbIPaxKeHO Y XXHBOTHBIX 

Ye C 9SKPaHHpoOBaHHOH IeueHbIO. 

B eure MeHbIlelH cTeneHH Mpo- 

VCXOJMJIO H3MCHEHHE UNCIIAa JeH- 

KOIMTOB IIpH JIOKaJIbHOM OOJy- 

YeHHH OOsIaCTH MeyeHH. 

f IIpupezeHHble Matepuaunt, 
KacarolyHeca BbI2XKHBaCMOCTH 
>KHBOTHbIX, H3MCHEHHH Beca 
Tela H KapTHHbl Nepudepnue- 

30 Gx CKOH KPOBH, CBHJe€TeIBCTBYIOT 

O TOM, 4TO, KaK H CwJeOBaJIO 

Puc. 2. Hismeneune KomM4eCTBA Beccees Leeae OKULaTb, Hav6olee TaxKeJBIM 

TeuveHHe : 
ee chr ta nponenrax - naa BeJIHUHHE). ABIACTCA NOPaKCHHE TOTAJIbHO 
OOJIYYeHHbIX KHBOTHBIX. OHO 


O6o03HaueHHA Te 2Ke, 4TO Ha pu. | 
caOee BbIPaxKeHO pH 9Kpa- 
HupoBaHuu OOwlacTH TeveHH. HauMeHee MopaxKeHHbIMH OKa3bIBaJIMCb MbILIH, 
y KOTOpbIX OO/1y4alaCcb TOJIbKO OoOuIaCTb NeueHH. B To »Ke BPeMA HanOONbUIHe U3- 
MeHeHHA B COsepxKaHHH TIMKOreHa B MeYeHOUHOH TKaHH HaOJMOaloTcA Y xKH- 
BOTHBIX IPH OOuleM OO/TyYeHHH M MeCTHOM BO3eHCTBHH Ha NeueHb, Tora Kak 
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a) 


B 9KPaHUpOBaHHOli WeyveHH OGYYeHHHIX MBIMeH CYyUleCTBCHHbIX C/BHTOB B CO- 
jlepxKaHHU TuIMKOreHa He MPOHMCXOLHT. 

TakuM 06pa30M, MbI He HaOsioaH KaKOH-MOO OTYeTIMBOM 3aBMCHMOCTH 
MO@KILY H3MCHCHHAMM KOM4eCTBa PIMKOreHa B WeyeHH HM OOULHM COCTOAHHeM 00- 
JIYUCHHOLO OpraHH3Ma. ITO OOCTOATEbCTBO MOSBOMACT MPeCANOMOKUTL, UTO H3- 
MeHeHHe KOJIMUeCTBaTIMKOreHa, OTMe4aeMOe B MeYeHH OOJIYYCHHbIX XXKHBOTHBIX, 
B 3HaUHTCIbHOM CTeMeHH ONpekemAeTCA HENOCPeACTBCHHDIM BOSJeCHCTBHeM pajflna- 


WHH Ha MeuyeHOUHYIO TKAaHb. 


Toctynuao 
1 VIII 1958 


WUuctutyT reneTuku 
AxKayemuu Hayk CCCP 


UMTHMPOBAHHAA JIATEPATYPA 


1R. Tsukamoto, Strahlenterapie, 18, 320 (1924). 2% J. Rother, Strahlen- 
therapie, 27, 197 (1927). > M. H. Ross, J. O. Ely, J. Cell. and. Comp. Physiol., 37, 
1,163 (1951). *#B.M. Tpaesckaaga,P.A. Ket au ua, Bectu. pextrenou. u pagvon., 
Nor 4;°219(1955). © M- Louram, Of Larticiwe, OS Reqe282.eiie 11445 (195i 
*Y.W. Usanos, B.C. Banab6yxa, E.®. Pomaunes, T. A. DexzopoBas 
O6meH sBelllects mp myyenoH Oone3sHu, 1956. 
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Wornxzange Akanemun uayx CCCP 
1959. Tom 124, Ne 1 


BHO®H3HKA 


M. M. TPOMAKOBCKAS 


JEMCTBHE PEHTTEHOBCKHMX JIYYEM HA PE®JIEKTOPHY!O 
BO3BYMUMOCTb WEHTPA BJIYKIAIOWJErO HEPBA 


({Ipedcmasaeno axademuxom JI. C. Ulmepx 13 VIII 1958) 


B pavee MpoBeseHHoH Hamu paOore (1) Onim0 ycraHoBAeHO, uTO ToTasIbHOe 
 OOMYYEHHE KPBIC JleTabHO NOs0l peHTreHOBCKHX .1y¥ell BBIZbIBAeT pao HacTy- 
_ MalouyHe USMeHeHHA MpOHMIaemMocTu remMaTO-9HWeEpamuyeckoro Oapbepa. JLamee 
ObWIO OTMeYeHO, YTO 3alHTa TYMOBUNLA CBHHWOBBIM 9KPaHOM MpesorBpaaer 
) HapyileHHe MpOHHMaemocTH remaTo-9Hepatnueckoro Oapbepa y OOJyYeHHEIX 
| HKUBOTHEIX (7). OTH HAOOMeCHUA MOKAasbiBalOT, TO HaYabHbIe M3MeCHEHHA Mpo- 
HHWaeMOCTH remaTo-9HLepasHueckoro Oapbepa ABJIAIOTCA B OCHOBHOM CuleCTBHeM 
) HapylleHui, HaCTyMaiomux B BUCKepabHbIx Opranax. M3BecrHo, uToO oOpraHbl 
OprloulHOH NoNocTH OOaqaioT BEICOKOM UyBCTBHTebHOCTbIO K HOHU3HPYIOULHM 
usyuennam (*~°), S3HayuTenbHad MopaxkaemocTb STHX OpraHoB Mmpu oOyueHHH 
CBA3bIBaeTCH C HapyleHHAMU *PyHKiMH OyxKaonero HepBa. Tak, MoaBJIeHHe 
ppotpt (*), H3MeHeHHe MOTOPHKH xKeyAKa (7), Nakenue KpOBAHOrO JaBIeHUA 
(8) y oOJ1y4eHHbIX 2KMBOTHEIX MOFyT ObITh MpeAOTBPaUeHbI BBEeHHeM aTpPONuHa, 
Mepepeskou Oly*KLaloulHX HeEPBOB WIM 39KPaHHpOBaHHeM OprouIHO MOOCTH. 
Y oOyYeHHbIX 2KMBOTHBIX OTMe4eHO H3MeHeHHe CYHKILMOHAIbHOrO COCTOAHHA 
IeHTpa Baryca, 4TO BbIpaxkKaeTch B YMeCHbICHHH MHTCHCMBHOCTH MaJeHuA KPO- 
BAHOFO aBJICHHA IPH pasqpaxKeHHH WeHTpaJIbHOrO KOHILa NepepesaHHoro OyxK- 
Jaroujero HepBa (°) H B HapylleHHH puTMa MH aMMIMTYAB CoKpameHul ceprua(*®). 

OO yuacTuu NapacuMnaTuyeckol HepBHOH CHCTeMbI B JIY4eBbIX MOpaxKeHHAX 
CBHIETEIbCTBYIOT TAKXKE H Pe3YJIbTATHI HaliHx HaOmoWeHnH (7), MOoKasaBLINX, 
UTO ONHOKPATHOe BBEeHHe ATPOMNHA JO WIM Mocue OOyYeHHA MpeqoTBpanlaer 
PaHHue HapyuieHuaA MpoHHaemocTH YTemMaTo-9HUepainyeckoro Oapbepa. 

Llenb1o WaHHO paOoTh! ABJIAIOCb H3yYeHHe PaHHHX H3MeHeHHH pedleKTop- 
HOH BO3OyAUMOCTH WeHTpa Baryca y OOJIYYCHHbIX XKHBOTHBIX H YCTAHOBJIeHHe COOT- 
HOWeHHA M@xKLY CKOPOCTbIO BOSHUKHOBCHHA HapylWeHHH MpOHNMaemMocTH reMaTo- 
aHlepalnyeckoro GOapbepa HW H3MeCHeEHHeEM (PYHKIWMOHAIbHOrO COCTOAHHA WeHTpa 
OyxKarouyero HepBa. 

Meroxuxka. Pa6ora npopegeHa Ha 160 OenIx Kpbicax Becom 120— 
150 r, y KoTopbix Jo O61y4eHHA HM Uepes PasMHIHbIe MHTePBaJIbI BPEMeHH TOC 
OOMYYeHHA ONpesemsach pepAeKTOpHad BOSOyAUMOCTb eHTpa Baryca. DyHK- 
IMOHaIbHOe COCTOAHHe WeHTpa Baryca yCTaHaBJIMBaJlOCb 10 HHTCHCMBHOCTH 3a- 
MeWICHHA WybCa MpH BAIXaHHN NapoB aMMuaka. UacTora Mysbca perncrTpH- 
poBasacb aleKTpoKapfuorpadom SIIK-4 Bo Bropom oTBeeHHH MPH CBOOOHOM 
MOJIOKCHHU YKUMBOTHOLO. 

Vispecruo, uTO KpaTKOBpeMeHHOe BAbIXAaHHe AMMMAKa BbISbIBACT 3aMeAVIE- 
HHe My/bca, OOycOBeHHOe BO3Oy2KeHHeM WeHTpa Baryca. PasHuila B yacToTe 
Mybca, 3apeructpupoBaHHoro AO Hu Moce BAbIXAaHHA AMMMAaKA, BbIparKaslach 
B MIpoleHTax Mo OTHOWIeHMIO K HCXOAHO BemM4HHe. M3meneHue HHTeHCHBHOCTH 
peiekTopHoro 3aMeeHuA Mysbca Mocue OOYYeHHA CIYKHIO MOKasaTeeM 
H3MeCHCHHA (PyYHKUMOHAbHOrO COCTOAHHA WeHTpa BaryCca. KouTposeM CJly2KHJIH 
HeoOYUeHHbIe 2KUBOTHEIC, yY KOTOPLIX MOBTOPHO, Yepes pasHYHbIe HHTEPBaIbl 
BPeMeHH, OMpeseaAach peiekTopHaAd BO3OyHMOCTb. | 

O6sy4eHue NpousBOANIOCb Ha alilapaTe PYII-1 B nose 800 r. YcuOBUA OOJY- 
qeHud: Hanpaxenue 180 KB, cua ToKa 10 Ma, paccTosHue 30 CM, MOILHOCT 


Joab 31,4 r/mun, duaptper: 0,5 mm Cu x 0,75 mm Al. 
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PesyabtTatTh. B mepspie 4acbl Mocs o6s1yYeHHA B NOBECHMH ae 
HbIx He OTMeuaeTCd HHKaKHX H3MeHeHuH. XapakTep Sek TD Oke ae | 
B 9TOT MePpHO TAKE HE OTMM4ACTCA OT HOPMbI, MExKy TEM Kak Pee : a | 
aKIMA y2xKe B MepBble MHHYTbI NoOcIe OOJIYYCHHA 3HAYHTeIbHO 3 ee 
noKa3aHo Ha puc. 1, 3TH H3MeHeHHA BbIparKaloTcaA B YMCHBUICHHH pedslekTop of 
3aMelenHua mMyipcea. Tak, ecm 2o oOOyueHHA MPH BAIXAHHY AaMMMAKa TY 
3aMeWIseTCA B cpesHem (35 onpiros) Ha 40% (c 470 no 280 yqapoB B Ma 
To ye uepe3 5—10 MuH. nocme OOMYUCHUA MyIbC 3aMejlIAeTCA BCerO Ha oa 
(c 500 no 446 yqapos B MunyTy), a Yepes 45 MuH. Hocae oOyyeHHA — Ha oO” 

HuIO K HCXOJHOH BeMUMHE. 
oie ei cane B IlepBble MHHYTHI Mocsle OOyYeHHA pedpeKTOpHaA | 


BOSOYAMMOCTh WeHTpa Baryca HaCcTOJbKO CHW2KeHAa, ITO BbISBaTb pedleKTop- 
: Hoe 3aMeJIeHHe MyJIbCa He 


ylaetca. T akoe3HayHTeIbHOe 
CHMKeHHeE pedleKca OTMe- 
ott yaeTCA B HEKOTOPbIX OMbITaX 
hd uepes 5—10MuH. mocae 06- 
JyueHHA, B Apyrux *®e — 


6 yepe3 45 MHH. 
ioaeig te Y KOHTPOJIbHBIX KHBOT- 
SPN 5. ° HBIX KOIeOaHHA WHTCHCHB- 
-- - Sa HOCTH peduleKca He3HauH- 
0 5 95 BO Omn 24% (2yae) TelbHbI (puc. 1). 
3 Ha6Omofapmeeca CHHKe- 
Puce. |. U3menenue MHTeHCHBHOCTH pedbIeKTOPHOH peak- 


fea debits (@aaaeaaea SOs CT aon) Seon HH€ HHTCHCHBHOCTH pedleK- 
UeCHHBIX B Pa3JIMUHbIX YCJIOBHAX: (Gh = HeOOJIYUeHHEIe, ca yi oOJ1y YeHHBIX 2KMBOTHBIX 
6 — oOsyueHHble TOTAIbHO, @ — OOmyUeHHbIe Ip 9kKpa- MOMKCT BOSHHKHYTb Kak B Pe- 
HMPOBaHH TOOBLI, 2 — OOMYUeHHbIe IPH 9KPaHHPOBaHHH 3yJIbTaTe IpAMOrOo JI@HCTBUA 
TYJIOBHULa, C= o6s1y YeHHBIe IIpH JKPpaHHPOBaHHH TOJIO- PeHTTeEHOBCKHX wyuen Ha 
BbI H OOmacTH rpyAu 

IeHTp Baryca, Tak MW B pe- 
3YJIbTaTe H3MCHCHHH, BOSHHKaIoulHX B NepHdepuyeckux oOpraHax. Ja BbIAC- 
HeHHA STOrO BOMpoca ObWIH MpOBeCHbI OMbITHI, B KOTOPbIX petblekKTOPHas pe- 
aKIMA UCCeLOBaaCh Y 2XHBOTHBIX, OOJIYYCHHBIX IPH 9KPAaHHPOBaHUH PasJHy- 
HbIX 4acTeli Tella. B OQHHMX ONbITaX OOyYaacb TOMbKO TOTOBa, B Apyrux — 
TOJIbKO TYJIOBUILE; B HeEKOTOPbIX OMbITaX OOJyYalach OAHa OprowiHan OONAacTb. 
Bo Bcex CepHAX OMbITOB NOMOXeHHE XAKMBOTHOTO MO OTHOLICHHIO K JIYYeBOI 
TpyOke ObIO OHHAKOBbIM. 

OrmeyeHo, 4TO OOJlyueHHe TYJOBHILA HIM OplouIHOl OOmacTH, Tak %Ke Kak 
H TOTaIbHOe OOJyYeHHe, BbISbIBAeT THOEMb XAHBOTHBIX B TeYeHHe 5—7 Heli; 
B TO Ke BPeMA OO YYCHHe OHO FOMOBbI He BbISbIBACT HHKAKHX H3MCHeHUil B CO- 
CTOAHHH YKUBOTHOPO. 

YcraHOBJIeHO Tak2%Ke, UTO H3MeHeHHe (yYHKUHOHAMbHOFO CocTOAHHA WeHTpa 
Baryca y OOJYYeHHbIX 2KMBOTHBIX HAXOJNTCA B 3aBHCHMOCTH OT OKasH3allHH 
o6sly4eHuat. Kak BuHO u3 prc. 1, OO1y4ueHHe TYOBHILa, KaK HM TOTaIbHOe oOuly- 
YeHHe, BbISbIBACT CHH2KEHHE HHTCHCHBHOCTH PedleKCa, B TO BPeMA KaK OOWy4e- 
HW€ FOJOBbI He BbISbIBAeT NOUTH HHKAKHX H3MeHeHHH B peddIeKTOpHOH  BoO36y- 
AMMOCTH IeHTpa Baryca. [Ip skpanupoBaHHH TosOBbI M TpPyHOl KeTKH u3Me- 
HeHMA pedlekca aHaslOrMuHbl TEM, KOTOPbIe HaGwOaloTca pW 9kKpanupoBaHun 
OAHOW TOJIOBBI. 

_Takum o0pa30M, paHO HacTyMatoulHe H3MCHEHHA HHTCHCUBHOCTH pedwleKTop- 
HOH PeakIHH Y TOTAIbHO OOJIYYCHHBIX 2KHBOTHBIX H€ CBA3AHbI C MPAMbIM Jleli- 
CTBHCM PCHTTCHOBCKHX JyYeH Ha WeHTPabHylO HEPBHYt!O CHCTeMYy HIM Ha cepi- 
Ie, @ BbISBAHO HaPyeCHHAMH, BOSHHKAIOULHMU TylaBHbIM 06pa30M B opraHax 
OPmouIHOli MOMOCTU B MepBEIe MHHYTbI TOCIe OOJTYYeHHA, a BOSMOXKHO, y2Ke B MpoO- 
ecce oOsyuenus. 

OjHaKo PesyJIbTaTbl STHX OMbITOB HE PaCKPbIBaIOT HHTHMHbIX MeXAHH3MOB 
HSMCHCHHH pedsekca. YMeHbIeHHe pedeKTOPHOTO 3aMcWIeHHA Wyabea y 06- 


JIYYCHHBIX YKHBOTHbIX MOMKET BOSHHKHYTb He TOJIbKO B pesyJIbTaTe CHH*KEHHA 
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pebleKTOpHOH -Bo3s6y quMocTu WeHTpa Baryca, HOH B pesyJbTaTe NOBbILIeHHA TO- 
( HyCa CHMNaTHYeCKOH HepBHOH CHCcTeMBI. 
Jn BbISCHEHUA 9TOFO BOMpoca Opin MIPOBeeHbI ONbITbI, B KOTOPbIX 2XHBOT- 
| HbIe OO yuaNHcb Nocle BEIKMOUeHHS CHMUAaTHYeCKOH HEPBHOH CHCTeMbI 3prota- 
_MHHOM WIM Mocde yqaneHua OOoux BeEPXHUX wWeiHbIX CHMMaTHUeCKUX TaHranen. 
2 Oproramuu (0,5 ma 1 : 50 000) BBognan 
) BHyTpHOpioummHHoO 3a 10—15 muu. no Haua- 
Jia oOslyuenua. JloKazaTenbcTBOM BbIKJIO- 
4eHHA CHMMATHYeCKOH HePBHOM CHCTeMbI 
SProTaMHHOM CJlyxKUIO OTCyTCTBHe yuallle- 
| HUA MyJibCa Mp BBeeHuN allpeHamuHa. 
| YManenve cumMmarwyeckux ranraues 
| MpOHW3BOAHOCh MON MerkuM 39PupHbIM Hap- 
KO30M 3a 7—l0 yHeli yo o6nyueHusa. 
PKUMBOTHbIE MepeHOCHIM ONepalHio XOpoUio, 
HM PpaHa 3aKHBala Oe3 OCMOKHEHHI. 
Kak BUHO Ha puc. 2, BBefeHue aprora- 
MHHa4, Kak H yJlaJleHue CHMMaTHUeCKUX TaHr- 
JIMeB, He MpefoTBpalaer CHY>KeHHA pe- 
(bekTOpHolk Bo3s6yAuMocTu WeHTpa Baryca 
y OO YYeHHBIX XUBOTHBIX. Y HeKOTODHIX 
XKMBOTHDIX, OOJIYYCHHHIX MocIe BBeLeHUS 
SproTaMHHa, H3MeHeHHe pedieKca HacTy- 
laeT B mepBple 5—10 mun. nocae oKOHYa- 
HHA OOJLYYeHUA; Y Pyrux 2#Ke 9TH H3MeHE- 
HUA TPOABJIAIOTCA mO03%Ke. CreqyeT oTMe- 
THTb, 4UTO Y XKHBOTHDIX, OGJYUCHHbIX WOCe YyasleHHA CHMMATH4eCKHX TPaHr- 
JIMe€B, KaK M Mocwe BBeeHHA ZpProTaMHHa, H3MeHeHHA PetPeKTOPHOH BO36y- 
JMMOCTH WeHTpa Baryca BbIpaxeHbl ClaOee, YEM Y KOHTPOJbHbIX (TOTAIbHO 
OO YYCHHBIX) XXHBOTHBIX. 

Ocna6seHHve HapylleHHiH pedlekca y 
YKHBOTHbIX, VOJIYYCHHBIX B STHX YCJIOBHAX 
ONbITa, MOxKeT ObITb OObACHEHO HEKOTOPbIM 
NOBbILIGHHeEM TOHYCa NapacHMNaTHuecKoH 
HePBHOH CHCTeMbI, BbISBaHHbIM yJlaJieHHeM 
CHMMaTHYeCKHX TaHrIWeB HW BBeeHHeM 9)P- 
roTaMuHa. 

TLia BbInCHeHHA 3TOFO BOpoca OOwy- 
YeHHe X%KUBOTHBIX IPOH3BOMOCb pH M0- 


Puc. 2. W3menenue wHTeHCHBHOCTH pe- 
(paeKTOpHOK peakuun cepza (BbIParKex- 
HOH B% OT HOpMbl) y KPbIC, OOsTyueHHBIx 
Tocule BBeeHHA Sprotamuua (a) u nocwe 
yasleHU BEPXHHX WelHbIX CHMMaTHUe- 
CKHX Tanrsaues (6), 6 — KOHTpoub (BBe- 
jeHHe 9protaMHuHa) 6e3 o61yueHHA 


—_— 


—— 


-—-<f 


B BbIMIe@HHOM TOHYyCe MapacuMMlaTuyeckor 

H€pBHOH CHCTEMbI, BbISBAaHHOM BBejle4HeM 

3s es See Te ae MOppHAa WI Opoma, oOsaatoulux cnoco6- 
4] 45 50 V0 mur 


HOCTbIO BO3OYKaTb WeHTp OyxKTaroulero 
HepBa. 

OHONpOWeHTHBIN =pacTBOp xJOpucTo- 
BOMOPOMHOrO MOpduA BBOLMJICA BHYTpH- 


Puc. 3. W3menenne MHTeHCHBHOCTH pe- 
(buleKTOPHOH peakIlHH CepAlla (BbIparKeH- 
HO B % OT HOpMBI) y KpbIC, OOTY UYeCHHBIX 
locme BBexeHHa Mopdusa (a) u Opoma 


(6). Koutpomm: 6 — Tombko o6s1y4eHHe, 
é@ — TOJbKO BBeeHHe Opoma, 0 — TOVJIb- 
KO BBeqeHHe MOp(puA 


OpIOWIMHHO 3a 10—15 muH. Jo o61yueHus. 
PecbekTOpHble H3MCHEHHA YaCTOTH! MyJIbCa 
PerHCTPHPOBaIHCh Mepe BBeeHHeM MOp- 


bua, 3arem vepes 5—8 MHH. mocae ero 

BBeweHHA MH Jasee yepe3 10, 30, 45, 120 mux. nocue oO yueHHA. 
Y KOHTPOJIbHBIX *KUBOTHEIX BBEeHHe MOPUA BbISbIBACT 3aMCVICHHE IlyJIbCa 
HW 3HAUMTebHOe MOBbIMeHHe pedseKTOPHOH BO3OyAHMOCTH WeHTpa Baryca. Y oKH- 
BOTHBIX, OOJIYYCHHbIX B COCTOAHMH MOP(PHHHOFO HapKo3a, He HaOwlOaslOCb CHH- 
*KeHHA peceKTOPpHOK BO3OyAMMOCTH IeHTpa BaryCa, OObINHO BbI3bIBaeMOrO 

o61y4ueHnem (puc. 3). : 

Ananormunpiit pe3yJbTaT nouyyeH HM Mp BBeeHHH OpomucToro HaTpHA. 
/ - ¥ 
BuyrpuOpioumnnoe BBegenue 0,5 Mil 10% pacTBopa Opoma BbI3bIBaeT y KOH 
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bHbIX 2KHBOTHBIX YCHJeHHe pedeKTOPHOrO 3aMeAIeHHA MyJIbCa, ITO CBH- 
yerelberByeT O MOBbIMeHHM petpleKTOPHOH BosOyumMocTu WedTpa Baryca. BBe- 
menue Opoma 3a 10O—15 Muu. Jo ob.1y4eHus, Tak »#Ke KaK HM BBeeHHe MOpdUuA 
MmpeqoTBpatiaeT CHHKeHHe peipeKTOpHOH BO3OYAMMOCTH WeHTpa Baryca. 

Stu pesyAbTaTHl MOATBEPxKMaloT Mpekmoox*KeHHe O TOM, YTO MPCABapUTeb- 
HOe MOBBIMeHHe TOHYCa WeHTpa Baryca NpenATCTByeT PasBUTHIO HapyileHHu ero 
(PYHKUMOHANbHOrO COCTOAHUA MpH oOyueHUH. 

Ormeuenubie Hamu (paKTbl MOKa3bIBaloT, YTO H3MeHeEHHA (byHKIMOHAaJIbHOrO 
COCTOAHUA WeHTpa Baryca OTHOCATCA K UHCIY PaHHAX HaPylleHHH, BbISbIBACMBIX 
oOyueHHeM, H HIpaioT ONpeseJIeHHY!0 pOb B PeaKIlMAX OPlaHH3Ma Ha JTyYeBble 
BOSJeCHCTBHA. i f 

O 3naquTeibHO powM MapacuMMaTH4ecKOH HePBHOH CHCTeMbI B JIYYeBbIX 
HOpaxKeHUAX 2KMBOTHOFO OpraHu3Ma CBueTeIbCTByeT TOT (akT, UTO H3MeHeHHe 
e@ (PYHKIMOHATbHOTO COCTOAHMA BBeeHHeM ATPOMMHa HIM MOpduxA yCTpanser 
KaK PaHHue HapylleHud IIpOHMaemMocTH TemMaTO-sHUepaiMyeckoro Oapbepa u 
pedleKTOpHOl BosOyAuMocTH WeHTpa Baryca, Tak HM NOABMeHHe H PpasBUTHe 
MUKPOHeEKpOTHMeCKHX WOpaxKeHHH B KOCTHOM MOSTy. 

OrmeyeHo, 4uTO H3MeHeHHe. petbieKTOpHOH BO30yMMOCTH IeHTpa Baryca 
Y OOJLYYCHHBIX 2KMBOTHBIX HacTyMaeT PaHbule H3MeHCHHH MPOHMIaeMocTH Te- 
MaTo-9HIetpamuyecKoro Oapbepa('). B TO BpeMsl Kak petpleKTOPHad BO3OyAMMOCTE 
WeHTpa Baryca Hapylaetcs y2Ke B MepBbIe MHHYTHI ocse OOMyYeHUA, H3MeHeHHeE 
NPOHMWaeMocTH TeMaTO-3HWepaliuyeckoro Oapbepa OTMe¥aeTCA TObKO Yepes 
45 mun. M3 comocraBsieHHaA MOJYYCHHbIX Pe3YNbTATOB BbITeKaeT, TO H3MeCHCHHE 
MIpOHMIaeMOcTH TeMaTO-2Hiepamuyeckoro GOapbepa y OO/YYeHHbIX 2XHBOTHBIX 
ABJIACTCA CJIeCTBHeM HapyilleHuli (pyHKWMOHAJIbHOrO COCTOAHHA HeEPBHOH CH- 
CTeMBI. 

O 3aBHCHMOCTH HapyllleHuit MpOHMMaeMocTH reMaTO-sHUedpalMyeckoro Oapbe- 
pa y OOJIY4eHHbIX XKHBOTHbIX OT H3MCHCHHH (PyHKUMOHAIbHOFO COCTOAHHA HepB- 
HOW CHCTeMbl CBUeTeIbCTByeT MH TOT (bakT, 4TO MpeOTBPallleHHe HapylWieHHi 
(PyHKWMOHabHOrO COCTOAHUA WeHTpa Baryca BBeeHHeM MOP*uA HIM aTpomMHa 
MpeqoTBpallaeT TakxKe W3MCHCHHA MpOHuWaeMocTH TeMaTO-9NedpaHyecKoro 
Oapbepa y OOyYeHHbIX 2XHBOTHBIX. 

OrmeueHo, KpoMe Toro, YTO H3MeHeHHe NPOHHMaeMOcTH TeMaTO-3Hedain4e- 
cKOro Oapbepa, KaK M BbIXKHBaeMOCTb OOJIYYCHHbIX X%KHBOTHBIX, TECHO CBA3AHbI 
C OO1yYeHHeM TyOBMULa HIM OproMHOH OOmacTH. OTH HaOmMOMeHUA HAXOAATCA 
B MOJIHOM COOTBETCTBHH C JIHTepaTypHbIMH JaHHiMu (",°,°,1"), yKasbIBaroulHMu 
Ha BbICKY!O YYBCTBHTeIbHOCTh YKHMBOTHBIX K OOJYYeCHHIO OpraHOB OproulHol M0- 
JIOCTH. 

Ilo-BuuMomy, BOSHHKaIoule pH OOy4eHHH HapylieHusA HeEPBHbIX MMIYJIb- 
COB H3 PaJMOUYBCTBHTeEJIbHBIX OPfaHOB OPIOUIHOl MOMOCTH ABJIAIOTCA HCTOUHH- 
KOM H3MeHCHHH (PYHKIMOHAbHOTO COCTOAHUA Pa3JIMUHbIX OTACIOB WeEHTPaJIbHOH 
He€PBHOM CHCTeMBI, B TOM 4WHCJIe H WeHTpa Baryca, 4TO, B CBOIO OYepedb, MPHBOAUT 
K HapyWleHHIO HOPMAaJIbHOH MpOHHMaemocTH remMaTo-3HepamHyeckoro Oapbepa. 
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BHO®H3HKA 


A. ®. HBAHWLLKAS 


W3YY4EHME JEMCTBHSA y-JTYYEM Co HA KPOBSHDIE 
M COEJMHMTEJIDHOTKAHHBIE KJIETKH CEJIESEHKH MbILIV 
MPH IK CILIAHTALMH 


(II[pedemacaeno axademuxom A. JI. Kypcaxoseim 29 VIII 1958) 


JIutepatypubie Janupie ((1~*) u Ap.) uw nam Ha6mojenua (°) noKasprBatr, 
/4TO peak KJICTOUHbIX JJIEMEHTOB Pa3HbIX TKaHeH HM OPraHOB Ha JelicTBHe HO- 
HH3HPYIOWNX M3JyYeHHM He OAMHAKOBbI. 3aHHMasACbh H3yUeHHEM JelicTBUA PeHT- 
TeHOBCKUX JIyuel Ha KPOBeTBOPHbIe OpraHbl PasHbIX XKMBOTHHIX (MbIIIIb, COOaKa, 
AKCOJIOTJIb), MbI HaOJOLaIM, YTO CTpOMa 9THX OPaHOB OKa3sbiBaeTCA Oosee yeToii- 
YMBOH, HeKeIH KPOBAHbIe 3/ICMeHTbI, OCOOeHHO sIuM@ouuTh! ((°~°) u Ap.). A6co- 
JHOTHO CMepTeJIbHble WIA OpraHu3Ma JO3bI HOHH3HPYIOULeH PalMallHV BHISbIBAIOT 
HapyleHHA MHKPOCKOMMYeCKOLO CTPOeCHHA YKa3aHHbIX OPpraHoB, paca CcBooor- 
-HHMX KJICETOK KPOBH, a B pe3yJIbTaTe STOO OMYCTOWeHHe HX OT KPOBAHBIX 3ie- 
MeuTos. B To xe BpeMA COCAHHHTeMbHaA TKaHb B HUX BHEMIHe OCTaeTCaA HeH3Me- 
HeHHOH, a HHOra, paspacTancb, 3aMellaer CBOOOAHBIe MpoMexyTKH (7°). 

Jia usyueHuA peakwi ITHX JJIEMeCHTOB — C HCKJIOUCHHeCM BO3MOXKHOCTH 
BJIMAHHA OpraHw3Ma Kak lWeloro — MbI HCMOb30BaIH MeTOX IKCMMIAHTAaluH. 

Kpopersopuble opranb! (cee3eHKy) OevIOH MbILIH Mbl SKCIWIAHTHPOBaJIH He 
TIPHMeHAA Maccaxkel, mo MeTosy Bucayel Kann. Bcero-Obi0 nocTaBeHO Oosee 
1000 xyaptyp. Ha Bropoi jeHb nmocjle MOCTaHOBKM KYJIbTYPbI MOsBeprauch 
oOmy4eHuio y-styyamu Co® B go3sax 5000 u 100 000 r mpu MomHocTH jo3BI 
600 r/muH. CpenoH ua KyJIbTyp CJly2xKWJIa CM€Cb U3 Ma3Mbi KyPHIbl C 9KC- 
TpakTOM M3 cCesleseHKH Mb. Ko BpeMeHH OO/yYeHHA KyJIbTypbI OOMaqai4 
30HOH, COCTOSIeH B OCHOBHOM M3 MHIpHpOBaBIIMX K/eTOK, pacnosaraBlUxcA 
B pa3HbIX MJIOCKOCTAX H Ha Pa3HbIX PaCCTOAHHAX OT KyCoyKa. 

B6au3u 39KCHMaHTaTa ObWIH BUHbI JMMOMAHbIC S/JIEMeHTHI, HepewqKO — 
6OJIbIIMMH CKOMeHuaAMU. Hau6omee Jalexo OT KycouKa, OOpa3yaA Mepudepunye- 
Cky!0 YaCTb BbIpOciieli 30HbI pacnoularaiuch rpadymowuTH. Mexiy MurpHpo- 
BaBIUMMH CBOOOMHONOABWXKHDIMH KJICTKaMH BHHbI ObIIM HeMHOTOUMCeHHbIe 
KJICTKH PCTHKYJIAPHOH MW COCAMHUTEIbHOK TKAHH H MakKpoarv, B KOTOPBIX Ha- 
O0aIHCb MUTO3PI. 

Kyvbtypbl, nogpepriumeca o6s1yyenuio 100000 r, mperepresasm H3MeHeHHs, 
HauMHaBIIHecA yxKe BO BpeMA OOYYeHHA MH KacaBIlNecs Mperke BCero JIuMouL- 
HbIX (pOpM. 

Kyerku CoeAMHUTebHOM TKAHM HemocpecTBeHHO Mocie OOlyyeHHA MOpo- 
JOrMyeCKH OCTABaJIHCb HeM3MCHeHHbIMH, a B Makpotharax MpOMOKasIMCb HEMHO- 
rOuHCIeHHBIe MUTO3bI. MerakapHOlHTbl, HMeBINMeCH B KYyJIbTYpax, COXpaHsAJIM 
epoe cTpoeHue u cpopMy uM pacmonarasuch Ha KYCOUKE HK MOOIH3OCTH OT Hero. 
[panyapHble IJIeMeHTbI HEMOCPe/CTBEHHO ITOCIEe OOyYeHHA OCTaBaJIHCb B OC- 
HOBHOM Heu3MeHeHHbIMH. UTo KacaeTca uMpOMAHBIX (OPM, TO HX USMeHeHHA 
cocToasIM B JepopMupoBaHHH Ajlep, KOTOPbIle CTAHOBMMMCbh MMKHOTHYCCKUMH, 
“KATbIMH, TOMOreHH3HpOBaHHbIMH (PHC. 1). Hapsny c nornOmmumu u morn6ato- 
MMM JIMMOWUTaMH, BCTpedaucb, OAHAKO, M HOPMaVJIbHPIC. ms 
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Uepe3 cyTKM Mocse OO yYeHHA KyJIbTyP 100 000 r Ha¥aBuIMecsd Mpollecchl| 
jectpykUMM HapactaJM MU 3aXBaTbIBaJIM Kak KyCOYeK, TaK H 3OHY pocta, BKJIONaA 
WU KJI@TKH COCIMHUTEIbHOM TKAHH, Y KOTOPbIX WHTOMMAaSMaTHYeCKNe OTPOCTKH | 
yKopawHBaJIMcb, a A[pa CTaHOBWJIMCb Pe3KO KOHTYPHPOBaHHbIMH CILIOUTHOH | 
WIM MpepbIBUCTOH KaMMOH U3 XPpOMaTHHAa. Bee CBOOOHBIE KJICETKH OKA3bIBaJIHCb | 
u3MeHeHHEIMH. JIumdouuTb npeBpalaiuch B cioWHOH RerpuT. ’panyaapupie) 
(POpMbI CTAHOBUJIMCb PHMepCerMeHTH POBaHHbIMH, MPHYeM AMePHbIe CETMCHTD! OKA- | 
3bIBAIMCb TOMOFCHH3HPOBaHHBIMH HM Kak Obl OeCCTPyKTYPHbIMH. JlaipbHenwee 
cylulecTBOBaHHve KYJIbTyP MPHBOAMO K HX MOJHOM AereHepalluy. | 

K 9TOMy BpeMeHH KOHTPOJIbHbIe KYJIbTYPbI MOCTHTaM MbILIHOO pasBUTHA | 
MB CBOel 30He COsepxKaIH KeTKH, HAXOMAMLMeCA Ha PasHbIX CTaMMAX MUTOTH- | 
yecKoro jleleHuA (puc. 2). . 

Takum o6pa3om, o6.1yyeHue KybTyp 100 000 r oKasbiBaeTca JIA Hux ry6u- | 
TembHbim. M3 Bcero KueTOuHOrO COCTaBa MePpBLIMH MOBpexkaloTCA CBOOOAHBIE 
KJeTKM KPOBH, HMCHHO JIMMPOLMTHI, H TObKO MOsqHee paccrpolictBa pacmpo- 
CTPpaHAIOTCA Ha 3ICMCHTbI COCAMHUTEbHOK TKAaHH. 

Jl1a oTBeTa Ha BONpoc O TOM, B KakOH Mepe NMOBpexeHHe KJETOK ABIACTCS | 
pesyJIbTATOM HelocpeACTBeHHOPO eHCTBUA JIYYMCTON SHEPIuH Ha KJICTKH B KYJIb- 
Type Obl MpeANPUHAT CIeLyIOULHH OMbIT (eHCTBHe CpeAbl MPH 9TOM He HCCJeNO- | 
BaJIOCb). 

Ceme3eHKa MBI UgBuJleKalaCb H3 OPraHH3Ma HM MoOsBeplralacb OO/JyYeHHN, | 
Mocule Yero H3 Hee MPHFOTOBIAIHCh KybTypbl. MeToquyecku STO MpOBOMOCS | 
clenyrouuM o6pa3om. BuipeyqeHHad H3 OpranusMa celeseHKa paspesaslacb Ha | 
TPH MpHOAMSUTeIbHO paBHble UaCTH, H3 KOTOPbIX OHA HCIIOMb3OBaIaCb HeMe]- 
JI@CHHO JWI MocTaHoBKu KybTyp. J[Be Apyrue YacTH NOMEelLaIHCh pa3ebHO- 
B llapacbuHupoBaHHble MpoOupKH (Ha CTeHKH), Ha HO KOTOPBIX HaJIMBaJICA pac- | 
TBop Punrepa. IIpo6upku c KycOUKaMH CesIe3eHKH MOMEeLaJIHCb B Jey, H B Ta- 
KOM Be Of\Ha U3 HUX OGsyYaacb, [pyrad Tako Ke NepHoy BpeMeHH HaXxO]U- 
Jlacb BO Jbay. Ilocne o6myyeHuaA H3 COeHX YacTel Cee3eCHKU (OMbITHOH H KOH- 
TPOJIbHOM) MpHToTOBAIHCh KysbTypbl. Jlo3sa o6yyenua 100 000 r npn mMomHo- 
cru 600 r/muH. 

B kyJlbTypax, MOCTaBJICHHIX H3 OXJIaX%KJeCHHOH, HO He OOJTYYeHHOH CeeseHKH, 
110 CPaBHEHHIO C TaKOBbIMH, MOCTaBJICHHBIMH H3 CeJIe3eCHKH Cpasy Mocwe ee H3BuIe- 
YeHHA H3 OPraHH3Ma, pasBUTHe HaYHHaJIOCb C HEKOTOPBIM 3ano3yaHuem (mpH6H- 
3HT@JIbHO Ha CYTKH). 3a 9TO BpeMA BbICAXKCHHBIC IKCIAHTATHI, MO-BUMMOMy, 
alanTHpOBaJIHCb, H B HX C OOJIbUeH HHTCHCHBHOCTbIO, YM B KOHTPOJe, Haun- 
HaJIMCb MIpoleccbl MHrpallHH WH pocTa C MHTO3aMH B pacTYIIHX KJleTKax (puc. 3) 
(“,””). B Bpipocutux KyJIbTy pax, KPOMe TOYO, Kak H B KOHTPOVle, BCTpeYasCb CKON- 
JICHHA HESPeNIbIX KPOBAHDIX WICEMCHTOB THA MH9IOIMTOB-MeTaMH2JIOMHTOB HI 
HE3PeJIbIX JIMMPOWMTOB, B KOTOPbIX TakxKe ObIJIH MHTOSbI. 

B kysbTypax, MOcTaBJIeHHbIX 3 TpeTbell, OOMYYeHHOH, YacTH CeeseHKH, 
He OOHaPyxAXUMBAaIOCh MPH3HAKOB XKH3HH HH B MepBble, HH B Oosee mosqHHe cpo- 
ku. B camMom skcrantTaTe (pebreHOBCKad PeaKIHA BbIABIAIa Apa m0 mpe- 
MUMYULECTBY JIMMPOWMHbIX KJICTOK, HAXOMANLMXCA Ha PaSHbIX CTaHAX Jerene- 
pattuu (puc. 4). 

Takum o6pa3om, o6uly4enne (pparmenTos ceseseHku in vitro B no3e 100 000 r 
BbISbIBACT B HHX H3MCHEHHA, BHIABJIAIONIMeCA pH 9KCIaHTaun. IIpn cpapue- 
HMM MOJIYYCHHbIX JAHHBIX C Pe3yJIbTaTAaMH OOMYYEHHA TOTOBLIX KyJbTyp OOpa- 
kaeT Ha CeOA BHHMAHHE TO OOCTOATELCTBO, UTO OHA H Ta xe 203a (100 000 ry; 
He MPHBOMAILAA KYJIbTYPbl K HeMeJWIEHHOH THOeIH, OKa3bIBaeTCA UpesMepHOli 
pM OOy4eHHH “301M POBAaHHOrO *parmeuta ceseseuKu in vitro u, 110-BHHMOMy, 
NoBpexlaeT erO 3a BpeMA OOyUeHUA. 

B cBa3u C MO/YYeHHbIM PesyAbTATOM BOSHUKIa HeOOXOLuMOCTD oO yueHun 
(pparMeuta ceneseHKu MIpH Takoli 103e, IIpH KOTOPOM 2%XUBOTHOE, 6yLy4H TOTAaIbHO 
oOJly4eHO, He MorMOaer BO Bpema o6yueHuA. C sTOH WembIo Obi MpoBeeH 9KC- 
€PUMCHT C oOmyueHueMm (pparmenta celesenkn 5000 rc mocleqyroulel SKCIIaH- 
Taluet. Meroquyecku pa6ora npoBomusach Tak Ke Kak UB TIPeAbIAVULeM 3KC- 


mepHMente. Ky brypbl BbICaKUBaINCh celivac xKe Hocme o61yyeHua bparmenta 
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Puc. 1. Jebopmuposanuple sumounTst Puc. 2. JIumcouguble u coeqNHHTebHO- 


HM KJICTKH COCAHHHTeMbHOH TKAaHH H3 TKaHHble KI€TKH H3 HOPMaJIbHOM, KOHT- 
KyJIbTypbl, OOmyyenHot 100000 r. 1 PObHOM, KyAbTypbI ceneseHKH. OK. 10, 
cyTKH mocae o61yyeHua. Ox. 10, 06. 90 06. 90 


i OK KYJIbTYPbI H3 CeleseH- 
pIpociiel u3 Puc. 4. YuacTo 
Be ea meiguade ue ku, odzyyenHot 100000 r. Bugusr je- 


Ox. 10, 06. 90x 
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e3seHKH. B kyuJbTypax v3 Takoll ceme3eHKu MHrpalluaA HauMHasacb OnicTpo, 
epes 6 4ac. 3a NpesetamMu SkKCMaHTAaTOB HaXOMIMCb MHI PHPOBaBLINe KETKY 
9B H PeTHKYJIAPHbIe SieMeHTEI. Uepes cyTKM 3TH KYJLTYPbI OOmaNan 06- 
PHBIMH 3OHAMH, COCTOALHMH U3 KPOBSAHEIX 9JIEMCHTOB HM PacTYUIMX K/IeTOK pe- 
<YIAPHOW MW COCAHHUTeEIbHOK TKaHH. O2HaKo WuTONOruYeCKHH aHamu3 O6Ha- 
*KUBAI, YTO MHOPHe MUIPupOBaBLive CBOOOAHbIC KJIETKH KPOBH K STOMY Bpe- 
4H OKa3bIBaJIMCb HCHOPMAJIbHBIMU, A HEKOTOPbIe H3 JIMM(POILHTOB jereHepu- 
3aBIUIMMH. Cpequ rpaHyJApHbIx POpM TakixKe OKa3bIBasIHCb Je*—bOpMu POBaH- 
e. HM TombKo perukysapubie KeTKM COxpaHsAIn pucyuve uM MOopdosoru- 
KH H (PyHKIUMOHAJIbHbIe CBOHCTBA — MOBYXKHOCTS, (barounTo3s, cnocoOHocThL 
PaSMHOXKCHHIO,— HO HM CpeqH HMX MOABIAINCh JByxX- MU MHOrosepHbie 
pop (**). 

Takum o6pasom, o61yuenne dparmentaceneszenku in vitro 5000r ppisnrBaer 
1€M H3MCHEHHA, HO HE llapaJlW3yeT 2XU3HEHHDIX CBOMCTB KJI€ETOK, UTO H IpOsB- 
eTCA IPH KyJIbTHBUpOBaHun. I]ponecch! abTepalluH pa3sBUBalOTCA B HUX 3a 
PHO BpeMeHH, paBHEIH MpHOusuTenbHO cyTKaM. IlepBbimu pearupyiwT CBO- 
MHbIC KPOBAHbIC KJICETKH, HMCHHO JIMMOMNTHI, KU3Hb KOTOPbIX OKa3bIBaeTCA 
opoveHHon. PerukyJIApHble 2JIeEMeHTHI HW Mp MOCTaHOBKe JaHHOFO oOMbITa OCTa- 
CA MPH SKCIAaHTAaWM BHEIIHe HOPMAaJIbHbIMU, COXPpaHAA CBOM (py HKIMOHAJIb- 
le CBOMCTBa. PesybTaTbl MpOBeeHHOFO 9KCIepHMeHTA, B KOTOPOM OO1yyeHHe 
arMeHTa CeJle3eHKU MpoMoOxKalocs 8 MHH. 20 ceK., He BNOMHE CpaBHHMbI C 
KOBbIMH IpebiAyulero OMbITa, B KOTOpOM jlo38a Onita 100 000 r, a o6myuenne, 
yCMOBUAX OXJaKNCHHA, LiMI0Ccb 2 uaca 47 MuH. OcTaBAA B CTOPOHe BO3MOxK- 
CTb BIIMAHHA OXaKeCHUA Ooslee WIHTeCMbHbIM NepHol BpeMeHH H CTpeMsACh 
ABHATb OCTaJIbHbIe OOCTOATEJIbCTBA ONbITA, MbI IPOBeIH HCCIeELOBaHHe C Obuy- 
HHeM (pparMeuta celesenKu 5000 r 3a Bpema 2 uaca 47 MuH. c nocenyrorieli 
cnvlaHtTauuen. 

IlpopeneHHbie 2KCMePpHMeHTbI NOKasaIM, YTO U3 9KCIMMAHTATOB Ceyle3eHKH, 
myyeHHou 5000 r, 3a 2 uaca 47 MHH. MUIpHpOBaNH HeEMHOFOUNCJIeHHbIe kpo- 
HbI€ KJICTKH, OKa3bIBaBIIMeCA MOBpexKeCHHbIMH. Murpallun He HacTynaJio Hu B 
flee mo3qHue cpokn. Ilo-BuguMomy, o6syueHHe cbparMeHTa Cele3eHKH Tak 
HAeT Ha CBOOOHbIe KJIETKH KPOBH, UTO OHH, MO BbIXOfe U3 SKCMMAHTAaTa, OKa- 
BalOTCA y2Ke HEXKU3HECIOCOOHBIMH. OWHaKO ()parMeHTH! HeIb3A CUHTATb MeprT- 
IMM, TaK KaK H3 HHX Yepes MBOe-TPOe CYTOK MOABIAIOTCH TOHKHE OTPOCTKH 
eTOK COCIMHUTEIbHOM TKAHH, a MO3qHee OOpasyeTcaA COeCAMHHTeCJIbHOTKAaHHaA 
Ha. 

Takum 06pa30M, JWIMTeIbHOCTh BpeMeHH OOy4eHHA (pparmexta cesle3eHKH 
YCJIOBHAX OXJIaX%KICHHA OKa3bIBaeT HeOarOMpHATHOE WelCTBHeE Ha COCTOAHHE 
OOOMHONOABYKHBIX KJICTOK HW MaJIO OTpaxkaeTCH H&A XKHSHECIOCOOHOCTH 9Jle- 
HTOB PeTHKYJIAPHOM WM COeCAMHHTEIbHOH TKAHH. OTO OTYETIHBO MpoABAeTCA 
WM 9KCMIaHTalnn. ; 

Vi3n0xKeHHble MaTepHaJbl NO3BOAIOT 3aKJIIOUHTb, YTO H3 TPeX, OCHOBHbIX 
yIIll KJIETOK Cele3CHKH: COCIMHUTeIbHOTKAaHHbIX (peTHKYJIAPHbIX), MH9JIO- 
HBIX (fpaHyJIApHbIX) MH JIMMPOWAHDIX — MOCeHHe OKAa3bIBaIOTCA HaHOosee 
3BUMBbIMH. OHM MOBpexaloTCa MepBbIMH HM MpHTOM HanOovee ryOoKo. bo- 
© CTOLKUMM OKa3bIBalOTCA KJI€ETKH MH3OUZHOrO pxja (rpavy,OWnThI). UM, Ha- 
Hell, HawOoslee pesHCTeHTHbIMH, MeHee YA3BHMbIMH B OTHOIICHHH AeHCTBHA 
ro (bakTopa, ABAIOTCA KJETKH PeCTHKYJAPHOH COCAMHUTebHOH TKAaHH. 

HanOouee ObicTpy!o MOBpexaeMOCTh JIMMPOWMTOB MH Pe3HCTCHTHOCTH KJe€TOK 
THKYAPHOM Mpuposbl OOBACHUTh OKA TPyAHO. IIpu u3syyeHun 9TuXx 
yIIIl KJIeTOK OOpaltlaeT Ha CeO BHUMAHHE TO OOCTOATEJIbCTBO, YTO H3 HHX HaH- 
HbINee AePHO-la3MeHHOe OTHOWeHHe XapaKTePHO MIA JIMMPOWHTOB, a 
HOOMIbINee — JIA KIIETOK PeTHKYJIAPHOH MNpupoyl. Moxert ObITb HMCHHO 
Cb H CuIeyeT HCKaTb OTBETA Ha 9TOT KPalHe CJIOXKHHIN BOMPOC. 

V wakoneu, u310xKeHHbIe MaTepHaJbl, MOMYYCHHbIe METOAOM SKCMAanTalHH, 
3BOJIAIOT TOBOPHTb O TOM, YTO paMalHOHHble MOBPeKNMCHHA KICTOUHDIX 3Ue- 
JTOB KPOBETBOPHBbIX OPaHOB MPOHCXOAT, M0-BHAMMOMY, He TOJbKO AMCTAH- 
OHHBIM ITyTeM, HO, KaK MOKAa3aJIM OMbITbI C O6JIYYeHHeM H30JIMPOBaHHbIX par- 
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MeHTOB Ceme3eHKH C MOCMeLyIOUleli 9KCHVIAHTallMeH, H B pesyJIbTaTe HeMmocpe, 
CTBeHHOrO JE€MCTBHA. 


UuctutyT Mopdosoruu xupoTupix um. A. H. Ceseplosa Tloctynu10 
Axagemun HayK CCCP 28 VIII 1958 
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BHOPHSHKA 


H. B. JIYYHHK u JI. C. WAPATIKHH 


OB OBPATHMOCTH I[MTOFEHETHYECKUX JIYYEBbIX 
NOBPEXKJEHHM 


(ITpedcmaeneno axademuxom H. H. Il maaveaysenom 28 VIII 1958) 


B Onopusuke HOHHSHPyIOWINX H31y4eHHH JOBOJbHO WMpOKO ycTaHOBUJIOCL 
efcTaBeHHe O HeOOpaTuMOcTH pauallMOHHO-reHeTuYecKOrO MopaxkeHUA KJe- 
K (7,”), XOTH AIA LelicTBuA yabTpaduonerosbix syueli MoMOGHaA OOpaTuMocTE 
JIA€TCA TBEPAO yYCTAHOBJIeHHbIM (pakTom (*), B Halnx onmbiTrax 110 BO3JlelicTBUIO 
OOJYYeHHbIe KeTKM [powoxKeBbIMH 9KCTpakTamu (4) uM WHcTeHHOM ObIWIO 
Ka3aHO, YTO MPOMeHT KJIETOK C XPOMOCOMHBIMH MYTAallWAMH MOET ObITb NOHH- 
=H C MOMOMIbIO XHMMYCCKMX BOSMeEHCTBUM, MPHMeHAeMbIX TlocIe OOyueHHA. 
WM pe3y/IbTaTbl TOBOPHJIM O BO3MOXHOCTH SKCMEPHMEHTAIbHOFO BOSeHCTBUA 
TeHeTuyeckue s*ppekTh! OO yUeHHA, XOTA BOIIpoc 06 OOpaTHMOCTH NepBHUHbIX 
(PeKTOB He Obl PelieH BMOHe OMHO3HAUHO. B HacTosuleM COOOLLeHHM ONHCHI- 
IOTCA OMBbITHI, POBOPALLMe O YaCTHYHON OOpaTHMOCTH JIyYeBOrO NOpaxKeHHA x PoO- 
ICOM. 

IlogqonbiTHbIM MaTepHaJiOM CJ yxKMJIM CeMeHa M MpopocTKH ropoxa, oOsyuaio- 
1eCA Y-y4aMu pasMoKoOaIbTa U pasBuBaBLINeCA B TeEMHOTE IIpH TeMMepatType 
+1°. B xonunkax KOpHel, uKcupoBaBUInxca 10 KapHya yepes pasHoe Bpe- 
[ Moce OOYYeHHA HW OKPAWIeCHHbIX alleTJaKMOMJOM, ONpeserAIH MUTOTHYe- 
yiO aKTHBHOCTb MH aHaJlH3upoBasIM xpoMocoMHble aOeppaliuu B aHatpasax 
Temodasax. B KavecTBe JONMOJHUTeEbHOTO BOSeCHCTBUA ObIJI HCMOMb30BaH 
CTeHH, MPHMeHABIIMUCA B Buse HettTpambHoro 0,01 M pacrsopa. 

LlucreuH H3BeCTeH B Ka¥eCTBE THNHYHOLO MpeACTABHTeJA «ZAULMTHDIX BeLLeCTB» 
Y3KOM CMbICJI€ CJIOBa, T. €. BeWCCTB, OKa3bIBaIOMUX MPOTMBOMYyUeBOH sdPppeKT 
IbKO B TeX CyYaAX, KOFa OHM MPHCYTCTRYIOT B KeTKaX BO BpeMs OO.yUe- 
A, B CBA3H C 4eM M€XaHH3M UX JeHCTBUA CBASbIBAIOT C BJIMAHHEM Ha BbIXOJI 
PBHYHLIX MPOAYKTOB B3aMMOJelCTBUA Palualluu C BeillecTBoM (°). OfHako rp 
WY4eHUH KJeTOK, HaxXOMAMLUXCA B COCTOAHHM MUTOTHYCCKOMO H OTHOCHTEJIbHOrO 
TaOomMueckoro MOKOA (B CyXHX CeMeHaXx), WHCTeHH OKa3bIBaeT acppekT u pu 
uMeHeHHH Tocse OOmy4eHua (*), YTO FOBOPUT MPOTHB aOCOMOTHON MpaBAJIbHO- 
A PallMallMOHHO-XUMMYeCKOH FunoTesbl. Ho, Tak Kak MPOLeHT KJIETOK C XPOMOCO- 
bIMH aOeppalluiMH 3aBHCHT OT JBYX BeHYHH — OT YMCA MepBHUHEIX 
3/IOMOB HM OT BePOATHOCTH CoeqMHeEHHA OOpasoBaBLIUxcA cparMeHTOB (),— 
CHbIMeCHHe YMCA MOPaKCHHEIX K/ICTOK MOXKET ObITh OObACHCHO HE TOJIbKO YMCHb- 
HEM UCyla MepBHUHDIX Ppa3/IOMOB, HO HW H3MCHEHVeM UX MoCJeLyiouleH CyAbObI. 
[A BbIOOpa MexK)Ly 9THMH BO3MOYKHOCTAMHM Mbl MpoaHaJIM3uMpoBa 6osee Je- 
IbHO OOOH MaTepHas 10 OONyYeHHIO CYXUX CCMAH 0301 15 000 r u noz- 
PrHYTEIX uepes 2 CyTOK Mocie OOyYeHHA BOSMeHCTBHIO ILHCTeHHa B Te- 
Hue 4—6 uac. (puKkcalluaA wepes 72 uaca mocle Hadaia HaMaduBaHH”). Pesyvib- 
rb ITHX OMBITOB, IPHBeeHHbIe BMeECTE C Pe3yJIbTaTaMU CTATHCTHYCCKOH oOpa- 
[KH B Ta6. 1, MOKa3bIBaIOT, YTO OTHOCHTEMbHOe TUCO «MOCTHKOB», ABJIAIO- 
IXCA PC3YJIbTATOM BOCCOCMHEHHA MECT pasJIOMa, Np BO3SeuCTBUM WHCTeHHa 
BbILMaeTCA, UTO TOBOPHT 06 yBeMMUeHHH BePOATHOCTH COCAMHCHHA. OjHako 
~OJIIOTHOR UMCIOMOCTHKOB Ha KJleTKy (Tak 2Ke KaK HW YUCIO KeTOK C MOCTHKaMH) 
MH 9TOM He BOspacTacT, a YMCHbINaeTCA MOUTH BUBOC, ITO TOBOPHT O TOM, TO 
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Ta6nuna 1 
Bauanne MCTeHHa, lipHMeHeHHOrO depes 48 uac. mocse oly YeHHA CyxXuX CeMAH ropoxa, 
Ha wacTOTyY XPOMOCOMHBIX aOeppauuu | 
KouTpouib IlucTeuH 
obuee oomlee Pasyuia t P 
yucno | #4 100 KeTOK | gycno | #4 400 KmeTOK 
Vccmeqopano aHa- 
cas 600 — 600 — — = _ 
Here X MH- 
eeoate 223, | 372-1599 93 | 15,5+1,48 | 21,742,47 8,78 <0 
See sees 150 | 20,0+1,77 72 | 12,04+1,33 | 13,042,214 5,88 a | 
arMeH- 
ee a 421 | 20,2-+1,64 31 5,2-+0,91 15,0+1,87 8,02 <10-) 
Unclo MOCTHKOB 260 | 43,4+2,68 | 145 | 19,1-+1,78 24 ,38+3,22 7,00 |< 10— 
Uucno dparmentop | 267 | 44,5F2,74 67 | 11,2+1,37 | 33,3+3,06 | 10,88 <107} 
OrHomleHHe unKCAa 
MOCTHKOB K 4HC- P | 
wy (parmentos Ono 1,76 ge | 


IpH BOS,eHCTBHH ILMCTeHHa yMeHbiuaeTCA H OOMLee YHCJO MepBHYHBIX pa3vG 
MOB. OJ{HaKO WHCTeHH MpHMeHAJICA MOCe OOyYeHHA;, NOITOMY CJleqyeT CUHTAaTE 
YTO Ppa3JIOM XPOMOCOM fipOHCXOAHT He BO BpeMs# OOJTYYeHHA, a TO3%Ke. CuleqoBa 
TCIbHO, HeMOCPeCTBCHHLIM Pe3ybTAaTOM OOyYeCHHA ABAAeTCA OOpas0BaHH 
MOTCHILMAJIbHbIX MOBpexKMeHHH, KOTOPble MO3%xKe PeaJIH3yIOTCH B BUJe XPOMO 

COMHBIX adeppalnit. 
Ec meppuudoe H3MeHeHHe XPOMOCOM COCTOHT B OOpa3s0BaHHH MOTeHIMAaJIb 
HbIX Pa3JIOMOB HM BepOATHOCTb HX pCaH3alluH MOXKeT H3MCHATbCA, TO MO2KH 
OXKUAaTb, YTO MOTeCHIHaIbHble NOBpex 


% TeHHA cmocoOHbI] BOCCTaHaBJIMBaTbC: 
100 V cnoHTaHHo. JIA MpoBepKH 3TOrO Mpez 
2 MOOKeHHA Oblia CpaBHeHa UaCcTOT. 


XPOMOCOMHBIX aOeppallHii B MepBor 
CJIEYIOULeM 3a OOJ1y4eHHeM MHTOBe Cpe 
KJI€ETOK, JCJIAM[HXCA “Yepes pasHoe BpeE 
MA nocie o6yyenua. B 3THX onbita 
cemeHa, OOJIY4eHHbIe B CYXOM COCTOAHH! 
nosoH 15 O00r, mpopamuBanu u duKcr 
poBaIH Yepes Pa3Hble HHTePBaJIbI Bpe 
MeHH, MPHYeM O HacCTYIVJIeHHH BTOpOr 
po eT SS OMNTO3a CyAMIM NO MOABJeHHIO MUKPC 
4753945 65 15 47 99 123 wae 47 AEP B eNAWMXCA KeTKax. Pesyubrari 
uke tre raat artim 9TUX ONbITOB H300paxKeHbI Ha pu. | 
Sy eit aaa roan ee Ileppbie MHTOSELI MOABAAIOTCH uepeE 
HaMavHBaHHa Ce€MAH YTropoxa, OOu1y Ue HHBIX 21 Meo oe 24-4acoBoro nae 
nosoli 15 000 r y-nyueii. /—npouent ne- ‘YMBaHuA. OrgeibHble MUKpOspa B mpC 
SSUES aeeens 2—mponent anapas (asax HayHHaloT HaOmOLaTHcA epe 
i 1, aeiitened, anatas c @par- 45 yac., a yepes 51 vac on BcTpeuaioTe 
B 3HaUHTeIbHOM YHCJIe yxKe BO BCeXx (he 

3aX. ITO NO3BOMAeT CeMaTh 3aKIOUeHH 

0 TOM, YTO KapTHHa, HaOJMOLaloulasca B cpoKn or 21 qo 45 uac., orHocuTca 
T€PBOMY MUTO3Y, KOTOPbIH, KaK BU[HO H3 9THX JaHHbIX, MPOXOAUT O4eHb acuE 
xpoHHo. IIpu paccmorpenun pesyabraTos, OTHOCAIMHXCH K STHM CpOKaM 1 
KCalMM, Opocaercs B riiasa TO OGCTOATeENbCTBO, UTO MIpOWeHT HEHOPMAaJIbHbI 
MHTOSOB € TeN€HHeM BpeMeHH pe3KO nafaeT. Tak Kak Bce 9TO — KseTKH, Jens 
IIMeCA M€pBbIM pas Moce OOyYeHHA HM OOYUaBLIMeCa B OMHOM H TOM 2xKe cc 
CTOAHMH B CYXOM CeMeHH, TO 9TOT Cia He/b3d OOBACHUTS HU STMMUHalued nc 


BpCAKNCHMH, HH pas/IMYHeM OOsIyYaBLUIMXCA KMeTOK TO paHOUyBCTBHTeJIbHOCTY 
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ITH H3MeHCHHA He/Ib3a TakxKe OOBSCHHTS U pa3HOH CTeneHbIO MepBHuHOrO M0- 
BpexKleHHA, Tak Kak OoOslee NOBpexKeHHbIe KJIETKH JesITCH 1103%Ke (°), OHaKO 
STH KJICTKH Kak pa3 OKa3bIBalOTCA MeHee MopaxKeHHbIMu. Hesmp3q 3TOT adpext 
OObSCHHTb HM MaJIOBEpOATHOM MpH CTO BbICOKOM 03e paquoctumyJalueH Mu- 
Tosa (*), Tak KAK Hayao KIeTOUHOrO JeseHHA MafaeT Ha TO Ke BpeMA, UTO H B HeOO- 
JIy€HHOM KOHTPOVle, a OOLWLee YHC.10 Je IAMLUXCHA KJIETOK B MePBbIe YACbI OKa3bIBaeTCA 
He OOJIbINMM, a MeHbuINM (Yepes 21 yac 16,6% y HeoOJIYueHHEIX U 3,8% y o6my- 
YeHHbIX). OJ\HaKo paccmaTpuBaemblli abet XOPOILO OObACHAeTCH, eCIM mper- 
NOJOXKUTb, UTO NON eHcTBHeM OG Jy 4e- 
HHA BOSHMKAIOT MOTeHIMaJIbHbIe T0- gp 
BPe@xKMeCHHA,  CHOCOOHbIE CMOHTAHHO pf 
PpeCTHTYUpoBaTb. 

Jlus Oouee nogpo6xHoro usyyeHua 
OOHapy2XeHHOrO SABJICHHA OblIM nmOo- 4 
CTABJICHbI OMNBITHI 10 BJIMAHHIO IWucTeHHa 
Ha KMHeETHKY BOCCTaHOBJIeHHA MOTeH- 
I[MaJIbHBIX MOBperxKeHHH. Onbirbl Obi =F 
MOCTaBJICHbI Ha CYXHX CeMeHax, OO- 
JyueHHbiIx osoH 15 000 r u Bpryzep- 
2KaHHbIX NOce OOyYeHHA BTeyeHHe 7 
2 cyTox. Kpome Toro, 6biuu mocTaB- 
JIGHbI CXOMHbIE OMNbITLI Ha Ipopoct- 
Kax, OOmyyeHHbIx jo30H 800 Tr; B ities Sade ena ae a a 
OlbITaX C IpOpocTKaMH IMCTeHH Ipu- 

MeHAJICA HeMocpesCTBeHHO Mepex o6- Puc. 2. UsMenenue zo proce mpoweuta a 
aysenueM (Ha mpopoctax mpuvene- "OPMATHNE auatas uy oGaysenmit cows (A) 
Hue ero Mocule oOyueHuA HesdpdpeK- muctenu. Bpema yKa3ano Jaa A c Konta 24-ua- 
THBHO). B onpitax c WpOpocTKaMU  cogporo HamMauHBaHHsA, WA B — c Kouta obsy- 


MbI paccMaTpHBaemM Cpoku (pukcauuu yeHHA. IIpampre MIIPOBeJeHbI METOJOM HAHMECHb- 
HauHHaac 15 uac. nocie oOsyueHns. THE SE SAN PATE, 

Bexope nocae o61ly4yeHua MUTOTHUe- 

CKaA AKTHBHOCTb MpOpOcTKOB CHJIbHO MajaeT, ak 15 4uac. BosBpalilaeTcsa K HCXO]- 
HOMY Y POBHIO; 3TO MaeHHe MpOHCXOMHT 3a CUET KJIETOK, OOJIYYaBLUIMXCA BO BPeMA 
MHTO3a HIM He3aqouro Wo ero Hactynuenua (7,’). [lostomy MbI paccmMaTpuBaem 
KJI€TKH, OOJTyeHHbIe B COCTOAHMH HHTeptasbl, HOB MeTaOoMyecKH Ooslee aKTHB- 
HOM COCTOAHHH, Fem Ip OO y4eHHu CeMsAH. Bce KpHBble HMEIOT SKCIOHEHIMAJIb HbA 
XapakTep H BbINPAMJAIOTCA B NoymorapHMuyecKoM MacuiTa6e (puc. 2). U3 
9TOrO PHCYHKa BULHO, ITO IPH BosfelicTBMM MocHe OOMyYeHHA Ha CeMeHa ILMC- 
TeHH YCKOpAeT BOCCTAHOBJICHHe MpHMepHO BABoe; BOsfelCTBHe ero Teper 
OOJIyYeHHEM Ha MpOpOcrKH He BJIMACT Ha CKOPOCTb BOCCTAHOBJIeHHA, HO YMeHb- 
WaeT YMCIO MepBHYHbIX MOTCHIMabHbIX Pa3OMOB MpHMepHO B 2,5 pasa. 
B ra6a1. 2 npupeyeHb! pesybTaTbl perpecCHOHHOrO aHalu3a pacCMaTPHBaeMbIX 
KPHBBIX, MOATBEpPKMaloulMe CTATHCTHYECKYIO JOCTOBEPHOCTh eaeMbIX BbIBOOB. 


Ta6Oauna 2 


Pe3ybTaTbl CTAaTHCTHUeCKOrO aHaJIH3a ONBITOB NO BJIAAHHIO WHCTeHa 
Ha CKOpOCTb BOCCTAHOBJICHHA JyueBoro MOpavKeHHA XPOMOCOM 


Ae ahs tls BapuanT ONbITa es t n | 12 
JIb —0,0210-+0,0011 
ae eek eee 0402-0, 0053:\02 Fale Gan eee 
—0 0142-40 ,0006 
Ipopocrku Satta —070183-40,0036 1,13} 410 |0,285 


DevoMeHOMOrH4eCKH MOMYYCHHbIe aHHble HaMOMMHAIOT 3aKOHOMCPHOCTH 
3ajlepxwKKH MepBoro MHTO3A, CJleyloulero 3a o6syuennem (*). OfHaKO 3azepxKKa 
MUTO3a ABIAeTCA 2peKTOM OOTYYeHHA, TOra Kak WUTOPeHeTHYeCKHe MOBPeK- 


JIeHHA PaCCMaTPHBAaIOTCA Kak CJeACTBHE MOKAJIDHBIX H3MeHeHHH («monaqaHui»). 
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A wu ucceqOBaBLIMeCAH HAaMH XPOMO- 
uto HegapHo B. HM. Koporogun (°) 
a JA OTasleHHOrO JIyyeBOrO 10- 
10-BUJHMOMY, TakxKe peyb Her 


K nocaequel rpynme sddeKToB OTHOCATC 
coMHbIe aOeppalluH. CileqyeT 3aMeTHTb, 

onmucall aHaOrMyHbllt sdbdekT BOCCTAHOBJICHH 
paxKeHHA J POAOKEBbIX KJIeTOK, IPH KOTOPOM, 


O WHTOreHeTHYeCKOM MIOBpexkKeHHH. 
Ha ocHopaHuM nomy4eHHbIX JaHHbIX MOMKHO BbICKa8aTb CHeMYIOULYIO pa 


6ouylo rumoresy O Mpupose NepBuYHOrO WuTOreHeTHYeCKOTO uiyyeBoro nopa- 
*KeHUA KJICTOUHHIX agep. Ilpu mpoxoge MOHM3HPyrOUeH YaCTHIbI Tepes Xpo- 
MOCOMY B Hef IIpOWCXOAAT JOKAaJIbHbIe H3MCHCHHS, cnocoOHble B OlpeyesleHHoe 
BPeMA M B COOTBETCTBYIOULUX YCIOBHAX PeaIH3OBaTbCA B BUC PAasJIOMOB XPO- 
MocoM HM Apyrux aGeppattwit. BeposTHocTbh peasiMsall\uH STHX H3MCHCHHM 3a- 
BUCHT OT OOULerO COCTOAHUA KJIETKH, KOTOPOe MOKET CHJIbHO BaPbUpOBaTb B 
3aBHCMMOCTH OT psa akTOpOB, B TOM 4HCe HW OT JYYeBOrO MOBpexkeHHA 
(KyMy/IATHBHOFO) BCero MpoTonacta. C TOUKH SpeHUA STO THMOTESbI MerkO 
OObACHHTh 3HAUHTeIbHbIC pasIMIHA B PaHOUYBCTBUTCIbHOCTH C€MAH Ha pas3- 
HBIX crakuax HaOyxaHua Mu Mpopacranus (°), sBNeHHA OOpaTHOoro taKTopa 
BpemMeHH uM cBepxipparmeHtanmu (1°), a TakxKe MpOTHBOMyYeBOrO ddpekTa OT 
pasHbIx BOsMelicTBH JO M Mocie OOyYeHHA. Ora TuMoTesa CHHMaeT TakxKe 
aJIbTepHATHBY MexKLy JByMA TEOPHAMH, Kaxkad U3 KOTOPbIX HMeeT CBO OCHO- 
BaHuA: TeOpHell JOKabHOFO elicTBUA HOHM3UPYIOWLUX YacTHIL Ha XPOMOCOMBI (*) 
M TeopHeli UX jelicTBHaA Uepes HsMeHeHve MeTaOomM3Ma KJeTKH (4). Cueqyer 
3aMeTHTb, YTO 9Ta PHMOTeSa pasBUTa Ha OCHOBAHHH OMBITOB C Y-JyyamMu. Bowne 
BO3MOXKHO, YTO MeXaHH3M jJleHCTBUA Ha XPOMOCOMbI TyCTO HOHH3HPyIOULux 
yacTHW, WHOM. 

Axstopp 6naroqapat H. B. Tumodeesa-Pecoscxoro u B. HW. Koporosuna 
3a OOCyKeHHe BOMPOCOB, 3aTPOHYTHIX B HacTOsUeH CTAaTbe. 


VWUuctutyT Ononoruu Tlocrynuso 
Ypanbexoro Puanana AkayqemMuu Hayk CCCP 27 VIII 1958 
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BHOXHMU Al 


B. JI. KPETOBHY u 9. FAJIAC 


CHHTE3 AMHHOKNCJIOT H3 WIABEJIEBOYKCYCHOH KMCJIOTbI 
B IKCTPAKTAX H3 MPOPOCTKOB 


(IIpedcmaeaeno axademukom A. H. Onapuneim 29 VIII 1958) 


Panee ObWIO MOKa3aHO, UTO B TOMOreHaTax PaCTHTebHIX TKaHel B IpucyTcr- 
BHU WlaBeICBOYKCYCHOH KHCJOTbI CMHTesupyercs acilaparMHoBas KucuorTa (1). C 
WebIo Oolee AeTabHOrO UCCeAOBaHHA STOFO ABJIeHuA Oba MpexnpUHATa 
WaHHad padoTa, MpoBeyeHHaA C MOMOMLbIO KOMMYeCTBEHHOM xpomMatorpadun Ha 
OyMare, [atOlleH BOSMOXKHOCTh OMHOBPCMEHHO ONPeseIATh H3MeHeHHE B COjep- 
*KaHHU Pa3JIMYHbIX AMHHOKUCJOT. 

OnpiTbl mpoBogusuch c 8—9-7HeEBHbIMH popocTKaMM MUICHHUbI H AUMEHSA, 
MpopacTaBliuMu Ha BOJe B YCNOBHAX eCTeCTBeHHOrO ocBelleHua. IIpopocrKu 
pacTupasiucb B OXJ1axKMeCHHOH CTynKe c tocdaTHbiM Oydepom pH 7,45 B orno- 
menun 1:1, uw nosyYeHHbIM 2KCTPakT, OTPHIbTPOBAHHbIM Yepes TBOUHOH COL 
CTepHJIbHOH MapJiM, HCMONb30BaICA A onbiToB. LUlapenepoyxcycuas 
KucloTa Oblla CHHTesHpopaHa moO mMetTozy Bona u Octepauna (7) c 
yueromM s3ameyanu Ipydepa, Ilpneizepepa u Bunanga (*) u nocae 
NepeKpHcTalIM3aluu: UeHTHpuUMpoBanHa MO TemMepaType MvaBeHHua. 
UlapenepoykcycHad KMCJIOTa XpaHHJiacb B CBOOOMHOM Bue B TeMHOTE B Baky- 
yMe H Mepef OMbITOM HeHTpasIHM30BalacCb JByYyIeKHCIbIM HaTpHem lo pH 7. 
KomuyecTBeHHoe onpeleieHve AMHHOKHCJIOT MPOM3BOLHJIOCb NyTeM XpoMa- 
TorpadupoBaHuA Ha 3a0ydepeHHol Oymare c s3a0ydepeHHbIM eHOJIOM HI 
OPTO-Kpe30IOM B KatecTBe pacTBopuTesen (*). PasqeieHue rioTaMuHa 4 
alaHuHa JocTuramocb JByXKpaTHbIM MOBTOPHbIM XpOMaTorpadupoBaHHeM B 
OpTo-Kpe3oule, 3a6ydepeHHom qoccaTHbM Oydepom yo pH 6,2 (°). 

OnpefeseHve aclaparnHa NpOusBOAHJIOCh MyTeM SKCTPaKIHH MATCH BOJHbIM 
wusonpomanoviom (1:1) 1 nocelyroujero (POTOMeTPHPOBAHHA SKCTPakTa Ha ®OK @ 
3CICHbIM (uJIbTpOM. PesysbTaTbl BbIparKaucb B MpPOWeHTaX K MPHHATOH 3a 
100% BenuunHe, HaiieHHOH B KOHTPOJIbHOM OMBITe C BOOK. 

Pe3ybTaTbl OMbITOB C SKCTpakTaMH H3 MPOPOCTKOB MWIeHHIbI H AYMeCHA 
npencraBuenbl B Ta. 1. Kaxyaa Beimunna, NpHBeyeHHad B TaOsmule, ABUIAeTCH 
CpeqHuM 3 OMpeseteHHi Ha ABYX MapaJJIebHbIX XPOMAaTOrpaMMax. 

V3 qaHHbIx, IpHBeqeHHbIX B TaN. 1, OYeBUHO, ITO BSKCTPAakTaXx U3 IpO- 
POCTKOB MpOHCXOAUT 9HEPrM4HbIit CHHTe3 acilaparMHOBOM KHCJIOTHI U3 MlaBeve- 
BOYKCYCHOM KUCAOTHI, RocTuratommMli 300% Mo OTHOWIeHHIO kK IIpHHATOMY 3a 100 
KOHTpoulio c BOO. Takum oOpasoM, He OCTaeTCA HUKaKUX COMHEHHH, B TOM, 
UTO UlaBeMeBOYKCYCHad KUCAOTA ABNAeTCA Oe3a30THCTLIM Mpe/eCTBeEHHHKOM 
aciiaparMHOBOHM KHCJIOTbI B paCTeHHAX. OjuoppemeHHo UMeeT MeCcTO elle Oolee 
9HEprMuHbili CHHTe3 aslaHuHa, KOTOpbIii OOpasyeTCA B pesy/bTaTe aMHHUpO- 
BaHHA MMpyBatTa, BOSHMKaIollero Ip eka pOoKcHsIMpoBaHuHn IlaBeJIeBOy KCYCHOH 
KUCIOTHI. Kak M3BeCTHO, COOTBeTCTBYIOIaA yeKapOokcua3a OOHapyxKeHa B 
pale pacTeHul, B TOM 4HCIIe y 31aKOB le 

Cuure3 aCilaparMvHOBOH KHCJIOTbI UM alaHHHa CONPOBOKMaeTcA PacxolOBa- 
HMeM acilaparuHa, Ivll0TaMHHa, {-AMMHOMACIAHOM KHCJIOTbI HM CepHHa, noTpe6- 
JIACMBIX B IIpollecce MepeaMHHUPOBaHUsA, OUCBUAHOe PacxOMOBAaHHe TvilOTaMH- 
HOBO KUCOTHI HaOJIOalOCb TOMbKO B 9KCTPakTaX H3 INPOPOCTKOB AUMCHA. 
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TaoOuuma 1 


ViameHenua B COfeD»KaHHH AMHHOKHCJIOT HM aMHAOB B SKCTpakTax H IIpOpOCTKOB nIeHH- 
bl H suMenst. AMHHOKCJOTBI! B TaMMax Ha 25 wJl 9KCTpakTa; aciaparMH B MpolleHTax K 

npunsatoH 3a 100 BeMuMHe, HaMeHHOU B KOHTPOJIbHOM oe Cc eee 7 
BapvaHTbl WH yCJOBHA OMbITOB: [—2 ma osxerpaxta, 1 ma H20; a A liek | 
43,2 Mr aBeJIeBOYKCYCHOM KUCJOTHI, 4 ma H.O; II] —2 ma akcTpaxkta, 2 Mr 


I ii , 13,2 mr (NH4)HPOg, 14 ma HO; IV —2 Ma 9KcTpakta, 13,2 mr 
a Ni nEOr 4 i H.O; waxyOanua mpu 37° 2 uaca 
a a ee * , & 5 S| = e 
o oes aa | Baie S Bz |<is | ga 3 2 ) 
Z Be as | 428 < te nm | Bes = 
: 4 7,0 I 7 5 100 44 8 M2, 9 
IlpopocTKH MMIeHHILbL . Ay we on : ° ir 2 
III | 44 23 75 5 9 10 8 
IV 7 5 105 10 12 14 9 
2 6,8 I 5 6 100 Ag 3 AP, 6 
He habe 15 73 u 3 AA 5 
1g | aK@) Ne 86 4 3 10 i) 
IV 5 6 400 9 2 13 6 
3 5,8 I 6 3 100 7 4 8 — 
we 1, Ae 1, 73 4 4 a — 
Il] 9 9 83 3 4 7 — 
IV 6 4 100 3) 4 8 a= 
4 6,8 I 5 3 100 4 4 fi 5 
II 8 8 59 2: 1 6 4 
III 8 8 70 it | 55 4 
IV 6 3 105 4 = 8 6 
IIpopocrKu sumeHs 1 20 I 6 8 100 Vil 6 33 8 
Tota ded 18 73 8 3 20 oD 
IL |) aks} 18 80 5 5 27 8 
IV 6 8 100 9 7 32 8 
D 6,8 I 4 6 100 10 5 PO | alD 
II 8 14 74 5 4 20 6 
II] 8 16 85 4 3 20 8 
IV 4 6 96 7 FL 20 9 


* JlaHHble [JIA aJIaHHHa, BO3MO2%KHO, BKJNOUAIOT TaK7Ke HeKOTOPpoe KOWHYeCTBO $-alaHuna 
wv romocepHHa. 


TakuM o6pa30M, 3 MOJyYeHHbIX HAMM J\aHHbIX ABCTBYeT, UTO CHHTeS acria- 
parMHOBOM KHCJIOTbI HM aJlaHHHa MpOHCXOMT B SKCTpakTaxX MyTeM TMepeaMHHHpo- 
BaHHA WlaBeJIeEBOYKCYCHOH HM MMpOBHHOrpayHOH KHCJIOT, MpHyeM, TO OCOOeHHO 
BaXKHO, B STOM MIpolecce B Ka¥ecTBe HCTOUHHKOB AMMHHbIX Ppyil BarKHeliillee 
MecTO 3aHMMaloT acilaparuH WM PuOTaMHH. Syecb HeEOOXOAHMO OTMETHTb, UTO B 
2KUBbIX MPOpocTKaX TopoXa H MUUIeCHHIbI CHHTe3 TVJIIOTAMMHOBOH KUCJIOTbI M3 
“-KeTOrOTapata (7), a B COSpeBaIOeM KOJIOCe MWeHHIbI CHHTe3 (PHHHasaHHna 
u3 (peHuMupyBata (°) ocyllecTBIMOTCA B 3HAUHTeNbHOM cTeneHH Osaro_apsA 
yuacTHiO TiOTaMHMHa B peakIMAX MepeaMHHupoBaHnA. 

KakuM llyTeM B X%XHBOM pacTeHHM OCyuecTBAMeTCH yuacTHe actlaparuHa u 
MHOTaMHHa B peaKIMAX MepeaMHHHpOBaHHsA — NyTeM JIM CoueTaHHOrO Mepe- 
aMHHMpoBaHHuA (*) WIM Ke KaK-s1MO0 uHave — JOMKHbI MOKasaTb NambHeluMe 
ucceqoBaHus. Bo BcaKOM culy4ae, acMaparuH uM YwOTaMHH, ABJAIOULMeCA 
BarKHCHINMMM OPlaHH4eCKHMM COCAMHEHHAMH, B BH€ KOTOPbIX CBASbIBAIOTCA H 
PesepBUPylOTCA MOCTyNatollMe B pacreHHe aMMOHuiiHbIe com (°,1°), aBastoTes, 
BMCCTe C TCM, BaXKHCHUIMMM MCTOUHHKAMM AMHHHBIX Fpylll Mp CHHTese B pacrTe- 
HHAX PAa aMHHOKUCIOT. 

e Aheamea ceme ea MPH PaCCMOTPeHHH MO/yYHHbIX HAMM LaHHBIX, 
PacXOMOBaHHe Y-aMHHOMACJIAHOM KUCJIOTHI Ha MepeaMy: 
MHPOBAHHe CO IlaBeeBOYKCYCHOH HM, MO-BUMMOMY, MMpOBMHOrpagHOH KUCNO: 


Tamu. TlonarHO, 470 B JasbHefMeM HeEO6xoNMO OMpeeIUTb, C KaKOW CKOPOCTHK 
218 


Y-aMHHOMAaCIAHAA KHCOTa pearupyer C KaxOM U3 STHX KETOKHCJOT BOTIeNb- 
HOCTH. OfHaKO, UCXOAA M3 Hallux JaHHBIx u U3 (pakTa NepeamMHHupoBaHHA 
Y-AMHHOMACJIAHOM KUCJIOTbI C a-KeTormioTapatom (2), a Taxxe 13 TOrO, 4TO 
Y-aMHHOMaCIAHad KUCNOTa WIMpOKO pacnpocTpaHena B pacTeHuax (72), MOxKHO 
CHHTaTb YCTAHOBJICHHbIM, YTO Y-aMHHOMACJIAHaA KUCOTa urpaer BayKHYIO 
POvIb B Mpolleccax MepeaMMHHpOBaHHA, MPOUCXOAALIMX B PaCTHTeMbHOM Op- 
TaHu3Me. 

OG6pattaeT Ha ceOA BHUMaHHe TOT (pakT, 4TO B MpucyTcrBuu aMMoHUiHOL 
COJIM WH WlaBeJICEBOYKCYCHOH KUCJIOTbI BCerga HaGmO,a0cb Gomee HHTeHCHBHOe 
pacxoqopanne Y-AMHHOMACIAHOW KMCJIOTHI, UCM B OMbITe C OXHOM MlaBeeBOyKCyc- 
HOH KMCHOTOH. ITO NPHBOAUT K MbICJIM O TOM, UTO Y-AMMHOMaCJIAHaA KUCIOTA 
MrpaeT KakylO-TO BaxKHY!O PpOb B Npoleccax CBASbIBAHUA AMMMaKa B pacTu- 
TeJIbHOM OpraHH3me. 

IIpopepka 9Toro npeqnonowKeHUuA U UCccCeOBaHHe NIpeBpallleHu WLaBeeBo- 
yKcyCHoH KMCJIOTbI B 3KMBbIX PAaCTHTeJIbHbIX TKAHAX ABJIAIOTCA 3afauel HaUIMx 
JlaJIbHeMLUUX UCcCeoBaHui. 


MockoscKul TexHosormuecknit HHCTHTYT Tloctynusto0 
THULeBOW MPOMBbILIIeHHOCTH 25 VIII 1958 
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Jloxnuagn Akawemuu Hayk CcccP 
1959. Tom 124, Ns 4 


BOT AHHKA 


E. C. TATAPEHKO 


NAPASHMTH3M NJIECHEBbIX TPHBOB 


(IIpedcmaeaeno axademukxom A. JI. Kypcanoesim 2 IX 1958) 


Tlapasutu3M ogHux rpwOoB Ha [pyrHx IMpoKO pacmpocTpaken B MpHpore. 
JI. W. Kypcanos (1) mpupogur Ouvibulol cnMcoK CJlyyaeB MapasHTH3Ma OJHUX 
rpu6op Ha Apyrux. B 9TOM cicKe NpeAcTaBJeHbI pOAbl MapasHTOB M XxO3aeB rpu- 
60B, CpaBHUTeNbHO JaslekO pyr OT Apyra CTOsIMX B CHCTeMaTH¥eCKOM OTHO- 
weuun. Ilapasuru3m Penicillium rugulosum ua Aspergillus niger ormeyeHbt 
Tomom, Peiimepom (°) ” PomanKosolt (?). 

Hau Ha6moyeHusn No M3y4eHHIO Napa3HTH3Ma MvleceBbIx rpHOoB ObIJIH MpoBeye- 
upt c Aspergillus niger, Aspergillus oryzae, Penicillium rugulosum, P.. chrys 
sogenum, P. roqueforti, P. cyaneo-fulyum. B npouecce Ha6moleHui BhIACHHJINCh 
OUCHb CJIOXKHbIE B3AMMOOTHOWICHHA MeXKAY OTACIbHbIMM TpHOaMu. 

Ilo nauimm HaOs0eHHAM MOryT ObITb OTMeYeHbI B3AMMOOTHOWICHUA Mex Ly 
rpHOamu: 1) anTaronu3M Oe3 nmapa3suTH3Ma, 2) aHTaroHu3M HU Mapa3HTH3M, 
3) Tapa3sHTu3M 6e3 aHTaroHH3Ma. 

Tlapa3sHTu3M pu aHTarOHHCTHYeCKUX B3AMMOOTHOIMeHUAX HaOwOLaicA Hamu 
Mp COBMeCTHOM pocte B uammkax Ilerpn rpHOos A. oryzae Ne 476-+P. rugu- 
losum Ne 432; P. cyaneo-fulvum Ne 487-+-P. rugulosum Ne 432; P. chrysogenum 
Ne 356-+-P. rugulosum Ne 464 4 muormx Apyrux. B takux cmy4aax rpu6-ma- 
pasuT cyOcTpakTHbIM MHIeIMeM BbIeIAeT B MMTATeIbHyIO cpely BellecTBa, 
KOTOpble MpemATCTBy!oT TpHOy-xo3ssHHy NOAOHTH K Hemy. 

B HeKOTOpbIX Cilyuasx HM CaM rpHO-Mapa3sHT He MOxeT mpeosomeTb TaKyt0 
sony. Ho eciM KOHHAMM MapasuTa MepeHecTH Ha MOBeEPXHOCTh JepHOBHHOK 
rpnOa MuTaiolero, OH OeciipenATCTBeEHHO MpopacTaloT Ha MocMeqHHX. Beurect- 
Ba, BEIACIAeMbIe B CyOcTpaT rpHOoM-Napa3HTOM, He BHINOAHAIM Pou 3allHT- 
HOH MPOTHB HallaleHua, a HaoOopoT, npenATcTBOBaNH COOCTBeEHHOMY Pa3BHTHIO. 

IlapasutusM B HaWwmMx HaOmoxeHHAX y Aspergillus a Penicillium ocymect- 
BIAICA PAaM TOKO BO3LyMIHOrO Mulenua. Cpequ OTOOpaHHBIX Ham 35 wITaM- 
MOB PpHOOB pa3sHbIx posoB u BUOB 19 MPOABIAH CBOHCTBa NapasuTusma. IIpu 
OTOM OTMCHCHDI ABJICHHA MapasHTH3Ma Me@XPOMOBOTO, Me@xKBUOBOTO, BHYTpH- 
BHAOBOTO MH BHYTPH OAHOK Monty. CrucoK rpu6os-napasuTOB MOxKHO OBLIO 
Obl SHAYHTEbHO YBeMUNTh, eC Obl Te xe rpHObl Obi BEIPaNLeHbI B Apyrux 
KOMOMHANMAX JIM CCIM ObIK HUM OBI LO6aB/IeHEI mObbIe TIJIeCHEBLIe TPHObI u3 
My3ea. 

CretleHb napasnTu3ma y rvlecHeBEIx rpHOoB OAHOrO H TOTO xe LITaMMa 3a- 
BUCHT H€ CTOJIbKO OT rpHOa-Mapasuta, CKOIbKO OT rpHOa-xo3auHa. Onn rpHOi 
H€ MPOABAAIOT COMPOTHBeHHA, pyre akTHBHO CONpoTHBJsaoTca. Compo- 


THBJICHHE Mapa3suTu3My MpoOABAeTCA B PacTBopeHuu (u3uce) ru mapasuta 
BHYTPpH rud xosauua. 


Kak BuHO 43 Tabu. 1, OHH u Te xe 
Napa3uTaMu, B Jpyrux — xos3aeBamu. 


: B HaOmogaempx namu Cly4aix MapasHTW3Ma OMHHX MeCHeBbIX FpH6oB 
a APyrux TpwObl-napasnTH Hanahan MPCHMYIWLCCTBEHHO Ha KOHMAMeHOCUBI, 


aN HB PeAKUX ClyyaAx Ha BOSLyWHE Muennit. Ciyyaep Hanayzenna 
pHOa-lapasuta Ha cy6crpaTupii muuenuii Mer He 3aMeuaJn. 
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IUTAMMBEI B OJHHX CNYUaAX ABJIAIOTCA 


WaOwn ue wane 


Tpu6pi-napasurTpi Ipu6pt-xo3sneBa 


Asperillus niger Ne 48 A. oryzae NeNe 80, 81, 82, 83, 84, 85, 86, 425, 426, 
432, 476, 732, 735 
A. niger NoNe 42, 473 


A. niger Ne 19 A. oryzae NoNe 80, 82, 83, 85, 476; A. niger NeNe 42, 
43, 47, 48, 57, 72, 75, 476 

A. niger Ne 65 A. oryzae NN 80, 82, 83, 476; A. niger NN 19, 48, 472, 

473; P. rugulosum Ne 464 

A. niger Ne 24 A. niger Ne 19 

A. niger Ne 24 A. niger Ne 19 

A. oryzae Ne 83 A. niger Ne 65 

A. oryzae Ne 84 A. niger NN 19, 65 

A. oryzae Ne 85 A. niger Ne 65 

Penicillium rugulosum Ne 425 P. roqueforti Ne 366; A. oryzae Ne 476; P. cyaneo-ful- 
vum Ne 467, P. chrysogenum NeNe 356, 425 

P. rugulosum Ne 426 P. roqueforti Ne 366; P. cyaneo-fulvum Ne 467; P. ru- 
gulosum Ne 425; P. chrysogenum Ne 356 

P. rugolosum Ne 432 P. roqueforti Ne 366; A. oryzae Ne 476; P. cyaneo-ful- 
vuin Ne 467; P. chrysogenum Ne 356 

P. rugolosum Ne 464 P. chrysogenum NiN> 356, 467, 476; P. roqueforti Ne 366; 
P. rugulosum NeNe 425, 432, 726; A. niger Ne 48 

P. rugulosum Ne 732 A. oryzae Ne 476 

P. rugulosum Ne 735 A. oryzae Ne 476 

P. chrysogenum Ne 268 P. chrysogenum Ne 367 

P. chrysogenum Ne 326 P. chrysogenum Nib 352, 357, 367 

P. chrysogenum Ne 205 P. chrysogenum NeNe 334, 357, 367 

P. chrysogenum Ne 260 P. chrysogenum Ne 252 

P. chrysogenum Ne 459 P. chrysogenum NN 252, 260, 268 


Ilapa3suTv3M B Mpesentax OHO NonyAwun uBsy4asIcA HAMM Ha OJHOCTOpO- 
BbIX KybTypax Aspergillus nuger NeNe 1, 4, 5, 6, 7, 8, 9, 10, 14, 15, 4 A. 
oryzae NeNe 80, 82, 84, 147, 158, 241. 

Ilpu w3y4yeHHH OMHOCMOPOBLIX KYJIbTyYP OKa3aJlOCb, 4TO NMOCe TOrO Kak 
Ha KOHHMeHOCHe 3akaHuuBaeTca (POPMUPOBaHHe KOHHAMH, HEKOTOPbIe KOHHUU 
popactaioT, oOpa3syA BTOpH4uHbI MuleiMH. Duds! BropH4yHoro MHLeIHA Mpo- 
HHKaloT “epes COceMHHe HIM COOCTBEHHbIC KOHHAHeCHOCHbIe Ny3bIPbKH H CIly- 
CKaloTCA BHH3 MO KOHOHHMeHOCILY B MOHMCKaX MHTATeJIbHbIX BellecTB. HeKo- 
TOPbIe KOHHMeHOCIEI OecnopsAOUHO OleTeHbI CHAapy2KH TOHKHMH Tudamu, Ko- 
TOPbI€ MJIOTHO IIpHCacbIBaloTCA K CTeHKaM KOHHMeHOcIIa (pune. 1, cM. BKJeliky 
K cTp. 193). 

Ha ogHocnopospix KysbTypax A. niger NeNe 42, 48,a taxxe A. oryzae 
NeNe 476, 80, 82, 84 u ap. Hamu OblIO TpociexKeHo oOpa3s0BaHHe BHYTPH 
UIMPOKUX Tu Ooee TOHKUX HM BHYTPH KPYWHbIX KOHHIMeHOCIeB Oomee MEJIKUX. 
2ro ABNeHHe MHOra TPYAHO OTJIMYHTb OT MapasHTH3Ma B IIpeselax OAHOM 
nonyasaiuu (puc. 3). q 

Tupi, BOsHHKalollMe BHYTpuH Ooee WMpoKux ru us MpoTONa3MeHHOH 
MaCCbl, He MMeIOT COOCTBeEHHOM OOO0UKH, HO NO Mepe JaubHeHWero pocra 
OleBaroTca o6onouKOl HM pa3syemsioTcA mMeperopozKkamu (puc. 2, CM. BKJelKy 
K cTp. 193). 

Uae Bcero BHYTPeHHHe Tudpbl MOABAIOTCA B TeX CilyYaAx, KOra KOHU- 
JIMCHOCIIbI He MOryT 3AKOHUMTb CBOe (POPMUPOBAaHHe HOPMAJIbHO. T. €. H€ MOryT 
ccbopMHpOBaTb KOHHAMeHOCELL, CTepHIMbl H KOHMAMM 3-3a HeocTaTka MHTa- 

BelILeCTB. 
Be rer situs oryzae NoNe 80, 82, 84, 147, 158, 241 HaOmoyatoTtca OHO- 
BP€MCHHO MlapasHTH3M B Mpefedax OMHOM MOMyIAMH oOpasoBaHue B Oouee 
WIMpoKUXx Tu(pax Goulee TOHKUX, KOTOPbI€ BOSHHKAIOT HS IPOTOMA3MbI B KJIeTKAaX, 
Mpwserarourux K KOHM/MeHOCIaM. 

Muuenuit, BOSHUK AIO BHYTPH KOHHAMeCHOCILEB U3 HU AKCEAKALLAX KCTOK, — 
MIpAMOM WMPOKHH, MOMHMMaeTCA BBeEPpX NO KOHHAMCHOCILY. Muuenuit c dyHK- 
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HMAMM MapasHTa—TOHKHi, W3BHJIMCTBIH, CyCKaeTCA BHHS TO KOHMJ[HeHOCLILY WIM 
oneraet ero. Ha MMUeJIMM, CHMpaJIbHO OfsleTarOIeM KOHH]MeHOCIEI, cbopmupy- 
ioTCA MaJICHbKMe KOHMMeHOCUbI NapasHta cO CTepHrMaMH M KOHM/MsMH. 

Tlouru Bo Bcex HaOOaBIUMXCA HAMM CJTy¥aAX PpHObI-NapasuTbl HallaaJin 
Ha TpHObl, 3aKOHUMBUIMe (POpMUpOBaHMe KOHHMeHOCHEB HM KOHMAHH. Hckso- 
yeHHeM MOxeT cly2KUTb Penicillium rugulosum Ne 464, napasuTupytoulMi Ha 
poskylHoM Munetuu P. rugulosum Ne 425, u napasHTH3M B lpeeudax OWHOH 
nonyiatuu y A. niger u A. oryzae. 


Puc. 3. A. oryzae Ne 476. O6pa3o0BaHne BHYTPeHHUX Tu H KOHHAHeHOCIeB 


Ilpu o6pasopaHun aHacTOoMO30B Mexy Trudamu ofHOrO uw Toro %xe rpHOa 
MIpOMCXOMAT TaKHe %Ke ABJICHHA KaK MW Ip MapasHTH3Me. 

Tlpopefenuple HaMM MCCeqOBaHUA MOKa3asIH, YTO MecHeBbIe TpHObI BeLyT 
ceOa Kak (pakyJIbTaTHBHble NapasuTet. I[pu napasuTH3Me OJHHX MJIeCHEBBIX 
rpvwOoB Ha Apyrux HaOOaeTCA BHYTPHKeTOUHIM WM M@XKKJIETOUHBIM Mapa- 
3UTH3M. Bo3MoxKHO, YTO Napa3HTH3M BHYTPU OXHOH NONYyIALHU ABIAeTCA 
NpHuHHOH ocoGeHHO OovIbWIoH u3sMeHUMBocTH y A. niger u A. oryzae. 


YkpawHcKHH Hay4HO-MCCIeMOBAaTeIbCKHH MHCTUTYT Tlocrynua10 
TMHUeBOM MpOMbILLJIeHHOCTH 1 IX 1958 


UUTMPOBAHHASA JIMTEPATYPA 


JI. U. Kypcanos, Muxkonorua, M., 1940. 2 A. H. Pomaukosa, Muxpo- 


Guonorua, 17, B. 2 (1948). %Ch. Thom, K. Raper, A Manuel of the Aspergilli, Bal- 
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Jlokaayn Axkayemunu nayx CCCP 
1959. Tom 124, Ne 4 


IMBPHOJIOLH f PACTEHHH 


E. H. TEPACHMOBA-HABAIIHHA u T. B. BATBIFHHA 


O XOME CJIMAHHA MOJIOBbIX AMEP MPU ONJIOIOTBOPEHUH 
Y SJIAKOB 
(I[pedcmaeaeno axademuxom B. H. Cyxauesvim 16 VIII 1958) 


Ha ocHoBaHHu W3y4eHHA CiepMMoreHesa y psAJa NOKPbITOCeMeHHBIX ObiI0 
ycTaHoBvieno (*~*), uro cnepMHH XapakTepH3yIOTCA COCTOAHHeM He3aKOHUeHHOrO 
MHTOTHYECKOFO WHKJIa. PasBuBasach B CBOeOOpasHOH CHCTeME IIbIJIbILeBOrO 3epHa, 
OHH NOsy4aloT OV€Hb MaJIO WMTOMaSMbI, H TpHTOM COBepLIeHHO cnelMduyeckoli; 
B CBA3H C 9THM UX AMpa OCTAaWTCA B COCTOAHUM TelOa3sbl (COCTOAT 3 CHJIbHO 
CMMPaJIM3OBaHHbIX, COe€HHEHHBIX KOHILAaMH, HH3KOMOJMTCHHbIX XPOMOCOM, 6a- 
SOPWIbMbI, DebreH-NOMOKUTEIbHLI, He OOPasylIOT APbILIKa,— CeLOBaTeJIbHO 
Oorarp! THK u anmenti PHK), uro, no-Buyumomy, u o6ecneunpaer cnenndu- 
yecKkoe (PyHKUMOHMpOBaHHe ClepMHeB pH ABOMHOM omMOLoTBOpeHuH (7). 

KeHcKue MOOBbIe KeTKH, Hamporus, (7,917) npoxog_aT momHbIi MHTOTH- 
YeCKHH WK, CHJIbHO WuddepenuMpyloTca, B HX WHTONMASMe MOTYT OTKJaJbI- 
BaTbCA 3allaCHble BeleCTBa, a HX Apa MPHXOAAT B COCTOAHHE MOMHOFO MUTO- 
THYeCKOrO MOKOA (Kak MpaBHJlo, CciaOO KpacaATCA OCHOBHbIMM KpacnTesAMH, 
DMeJbreH-OTPHIMLAaTeJIbHbI, HMCIOT OOJbIUO€ CHJIbHO Bak YOJM3UPOBaHHOe ALP bILKO— 
CJlelOBaTeIbHO, OoraTH! PHK wu nouru wnmenps JIHK). 

Kak Mbl y2Ke HeoqHoKpaTHo onucpiBasmH (18,8,1°, 14) sta mporHBopeynBocTh 
WMKJIHYeCKUX COCTOAHHH MOJIOBbIX 3JIEMeHTOB, MpHoOperaemMaxt# MMM B xoje 
(POpMHpoBaHHA, KJayeT pees UX CaMOCTOATeIbHOMY pa3BUTHIO: Mpexye 
YEM MIpOJOJOKHTb CBOe pasBHTHe, CNePMHH OKeH MpOHTH COCTOAHHe MOKOS, 
a 2%Ke€HCKaA KJleTKa — BbIMTH v3 NoKOK. I]poTHBOpeuuBOCTb 2Ta MO*KeT paspe- 
IUHMTbCAH TOJIbKO B aKTe OMJIONOTBOPeHHA, KOFa CHeEPMHH TO BJIMAHHeEM 2KeH- 
CKOM KJICTKH 3€KaHYMBAET CBOM WMKJ, a KeHCKAN KJeTKA, OJ, BJIMAHHEM aKTHB- 
HOrO MYKCKOFO OMJOMOTBOPAIONLerO 3JIEMeHTa (BeEpOATHO, B OCHOBHOM ILHTO- 
WIa3MbI MIbIJIbIeBOH TpyOKH), NOOyxaeTcA K [aJIbHeHWIeMy Pa3BHTHIO; OTCIOIa 
MepBoe esleHHe 3HFOTbI, C KOTOPOrO HaYHHaeTCH %XH3Hb HOBO OCOOH, eCcTb 
Pe3yJIbTaT 3aBEPINEHHA Pa3BHTHA MOJOBbIX BJIEMCHTOB Ip UX TIyOOKOM B3a- 
MMOJelicTBHH pyr c ApyroM. Haye roBops, Mmpolecc OMOLOTBOpeHUA ecTb 
BbIXOJ, MOJIOBbIX 2JICEMCHTOB H3 TOTO TYNHKa pa3BHTHA, B KOTOPbIN OHH 3aXOJAT 
B pe3ysIbTaTe CBOecOOpasHOrO (POpMHPOBaHAA B OMpefeJeHHbIM MOMeCHT OHTOFe- 
He3a OpraHH3Ma, CTaHOBACh MOpO3Hb He2KHSHECNOCOFHbIMH. OfHakO Kak pa3 
39TH HX COCTOAHHA HM CO3LaloT TO MPOTHBOPeyHe, KOTOPOe COCTAaBAeT OCHOBY H 
JBWXKYULYIO CHJIy UX JaJibHeHWero COBMeCTHOrO pasBHTHA, MpHBOAAUeTO K 
Havay HOBOrO OHTOreHesa. : 

Eme C. T. Hapaumu (°,!°,2°) o6napyxHJI y MOKPbITOCeMeHHBIX pacTeHHl 
pasIM4uA B XONe OObeLMHEHHA NOOBbIX AZep. IlosqHee HaM yasocb ycTaHo- 
BUTb (28,2123) uro cymecTBYeT ABA THM CIMAHUA, OTIMYUAIOULHeECA pyr oT Apyra 
U OMpeseAIOULHeCH COCTOAHHEM CHepMHEB B MOMEHT HX COJIMKEHUA C KEHCKAMU 
aAjipaMu, MoweMy OHH H TOT xe MO CyulecTBy Mpolkecc OObeMHEHHA MOJIOBbIX 
9JIEMCHTOB Tosy4aeT y Pa3HbIX OPfaHH3MOB Ppa3JIM4HOe BbIPaxKeHHe. 

Tlepppii u3 3THX THMOB — «IIpeMATOTHYECKMH» (cooTBeTcTByeT THNY MOp- 
CKOrO exKa Y 2KHBOTHbIX) — XapaKTePHS3yeTCA TeM, YTO CIMAHHE MOJOBbIX ALep 
MpOvCXOJMT Mepe HavasiOM MHTO3a 3HIOTHI. Cnepmuli,— Kak yxKe CKa3aHo, 
HaxOMaHiica Ha cTaun Tesocpasbl, KOPa OH, COOCTBEHHO, COCTOHT U3 IIOTHO 
CKPy4eHHbIX XPOMOCOM, — TOAOHA K x#eHCKOMy AAPy cnocobex pacTBOpuTb 
o6o0uKy mocseqHero, MOrpy3HTbcA B HerO H 3aKOHYMTb CBOH WMKI Biase- 
HHueM B TOKO (AecnMpamH3alNA XPOMATHHOBbIX HUTCH, TNOTepA cnoco6HocTH 
KPaCHTbCA OCHOBHDIMM KPaCHTeIAMM M AaBaTb PeaKILHIO Menbrena, BbieueHHe 
Apbiluka), HM 3HroTa Moce HeKOTOporo MepHofa MOKOA, yxKe] Kak OHO 
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weaoe, HpucTymaeT K MepBOMy Ae1eHHIO (XOpOLUHM MpHMePOM MOFYyT CJ1yKHT 
COMKHOUBETHEIE). 

Bropoii THM OMMOOTBOPeHHA OTIHYAeTCH TEM, TO moHOe OObeHHeEHHE 
giep MOAOBEIX KeTOK MPOHCXOJHT HUI TOC 1 e HaCTyYMIeHHA NEpBOrO yeIeHHsA 
& 3HroTe, BCBS3H C 4eM OHH ObWI Ha3BaH «MOCTMHTOTHYCCKHM> (coorBeTcTByeT 
THY &CKaPHAW Y 2%KHBOTHEIX). []pH 9TOM THM ONJIOXOTBOPCHHA CMEPMHH M0 
daqaeT B 3aPONHIWIeBHii MeIIOK Ha HeCKOIBKO Ooree MO3sqHeH CTaqHH, KOra 
uMeeT Vaxe COOCTBCHHYHO SepHy10 OOoOUKY, NOYeMy OH, MpHAA B KOHTAKT C 
2KCHCKHM SPOM, HE MOXMET PaCTBOPHTb OOOMOUKY MOcTeTHerO H MOSTOMY Bila- 
qaeT B COCTOSHHE MHTOTHYECKOTO MOKOA B KeHCKOH KJeTKe, OKONO ee AApa, 
HECKQISKO YBQIHYHBANCh H OKPYIVIASCb B CBASH C HAKOIWI€HH€M KapHOJIHM- 
(bet; B STO BPEMA MYXCKOE SPO MOXeT yMOAOOAATCA MO pasMepy H BHAY 2KeH-, 
CKOMY spy. OGnequHeHHe NOTOBHIX Sep HacTyMaeT 3ecb JIM Nocse Toro, 
KaK OHH B SHFOTHYECKOH mpodase HUIAOTCH CBOHX OGo0ueK (KaccHYeCKHM 
mpaMepom MoryT cayxuTb Bue Lilium u Fritillaria). 

TakuM O@pa30M, OCHOBHEIM Pa3IHYHeM YKa3aHHbIX ABYX THMOB OMNJIOLOTBO- 
DeHHS SBAseTCS COCTOSHHE H COOTBETCTBEHHOe MOBeWeHHe CI€PMHEB, KOTOPHIe | 
B CAyuae MPeMHTOTHYECKOPO THITa OMOLOTBOPeHHA BCTYMaIoT B MOKOH B H Y TP H 
MOKOSMeroca XKeCHCKOTO Apa, a MPH NMOCTMHTOTHYeCKOM THe — BHe 9STOFO | 
spa (B KOHTaKTe C HHM). | 

O6a THNa ONTOAOTBOPeHHA CBOHCTBEHHEI TOH HAH Apyrol rpymme pacrexuii; 
ORHaKO B Mpedelax OLHOM H TOM xe OSLIHPHOH CHCTeMaTHYeCKOH FpyMMbl MOx- 
HO HaGmogaTs 06a Tuma. Tak, GOTbUTHHCTBY MpedcTaBHTeleH JIHJIeHHBIX CBOH- 
CTBeHEH MOCTMHTOTHYCCKHH THI OM1OJOTBOPeHHA, HO Y OTACJIbHBIX MpecTaBH- 
Teteli sTOrO CemelicTBa BCTpeyaeTCS MPeMHTOTHYeCKHH THM, 4YTO yCTaHOBJIeHO 
(*.*5), nampumep, faa Scilla sibirica Andr. 

Ecau MPHHSTb BO BHHMaHHe, YTO TOT HH APyroli THM OMOXOTBOPeHHA 3a- 
BHCHT OT COCTOSHHS MOJOBBIX 3IeMeHTOB MPH HX BCTpeye, a STO COCTOAHHE 
MOJPOTOBASeTCS KOHKPeTHOH OOCTaHOBKOH HX Pa3BHTHA, a TakxKe OOYCJIOB.IeHO 
HX COOCTBCHHOH MPHPOAOH, TO CYNIECTBOBaHHe Pa3IHYHbIX THMOB OMJIOOTBO- 
PCHHS V MOKDHITOCeMeHHHIX (Jaxe B MpeqelaX CPaBHHTeIbHO y3KHX rpynm) 
MpeACTaBHTCA BMONHe SaKOHOMePHHM. Celtyac ecTb OCHOBaHHA MOaraTb, 4TO 
M@KIY STHMH JBYMS KPaliHHMH THMaMH CylleCTBYIOT H MepexogH (*°). 

B c8s3H ¢ TeM, ¥TO STH 18a THMa OMMOAOTBOPeHHA He PasIHYAaTHCb, B ONH- 
CaHHH MOPOTOrHH STOrO Mponecca OHIO BHeECeHO MHOFO MyTaHHIIb, 4YTO Me- 
WaiO MOHATS MPHPOAY CAHAHHA MOAOBHIX SIeMeHTOB; MOCeqHee OOCTOATEJIBCT- 
BO Be10 K TOMY, STO NOTOBOH AKT CTaBHJICd OCOOHAKOM H KaK OBI BHeE APyrHx 
MPOWSccOB PasBHTHA, Mpexze BCerO BHE MHTOTHYCCKOH JeATCIbHOCTH KJIeTKH. 

Bsuiy Toro, ¥TO MepBHe aBTOPSI HMETH Je10 C AHJeiHEIMH, Y KOTOPEIX O6b- 
CAHHCHHE MPOHCXOAHT MOCTMHTOTHYECKH, T. @. B CTaqHH mpodasbl MepBoro 
A@IeHHSA SHTOTH (*), mocaeqyiouHe aBTOPEI CTaqH CYHTaTb, YTO CMepMHH BCex 
PACTEHHH OOBCAHHSIOTCS C KCHCKHMH SPaMH HMEHHO B STO cTaquH. [loqo6Horo 
POA OUTHOKA OblIa Cle1aHa IPH OMHCaHHH Mpowecca onmogoTBopenua y Scilla 
sibirica Andr. (°°), rge 8 oraaHe oT APyrHx AWaelHBIX, KaK MBI yxKe yKa3a.1H, 
BCTPedaeTCs IMPCMHTOTHYeECKHH THO OmTOROTBOpeHHA. OO STOM MOXHO 650 
VAX SAKTNOIHTS H3 padoTer Nopa (*), KOTOpHTi, OJHaKO, B OMpeqetenHH cas 
HOTOBHIX SICMCHTOB AOMYCTHA HeKOTOpHIe HeTOUHOCTH. CxO_HEIe OWIHOKH 6EWIH 
AONYUISHH H MPH HCCIeIOBaHHH Mpoecca OMMOAOTBOPeHHA Y 31aKOB, KOTOPBIM 
nocBameHa HACTORIMad CTaThA; OLHAKO OOMbIIHHCTBO ABTOPOB, H3YYaBMIHX STOT 
crit Rieter cite pacreHHH, BooOuje He MpH1aBaio SHaYeHHA TOMY, 

Shegee: IPOHCXOTHT OOBCAHHEHHE MOOBHIX SJIEMeCHTOB H KaKOB 

— HX pasBuTua ((*7~S*) w yp.). 
Siaeasewess porate Gove {. MOCBATHBUIerO GoTbUIOe BHHMAHHe ILHTO- 
ieee aiid ee Tones ? ebay MHOPO KapTHH MWpollecca CIHAHHSA 
6in10 BHAeTS, ¥TO y nMeHHN snbeeecenateeanie ioe piecmmertr 
Sere eeneie Reeheh Arent — ee MIPCMHTOTHYECKHH THIT ONOAOTBOPeHHA, 
Suda o Saunt : pe: ies: SQPaMH MYMCKHE HaXOAATCA B cTaqHH 
: Bas MH, BlaqanoT B MOKOSMeeCs COCTOMHHE, a He B Mpo- 


| tpasHoe, Kak ompefemaer Cakc: xxeHcKoe APO B 9TO Bpems, m0 CaKcy, yxe 
BCTyMaeT B Mpoda3y, XOTH Ha CamMom Jee, KaK 3TO BUAHO Ha ero 2Ke PHCYHKAaX 


! H KaK MbI B 3TOM Cen ac yOelunch, OHO HaXOHTCs ee B MOKOAULEMCA COCTOAHHH. 


Puce. 1 


B ofHOM M3 NO3LHeWIHX padoT 0 ONOLZOTBOpeHUio y Triticum aestivum L. 
Moppucou (**) Takxe HeBepHo H Ges BCAKMX OCHOBAHHit yTBepxKaeT, YTO MYyx- 
CKad TaMeTa B KOHTAKTe C XKeCHCKHM ARPOM HAaXOMMTCA Ha CTaHH MOKOS:; U3 
MI PHBOAMMbIX HM PHCYHKOB, OJHAKO, MOXKHO 3aKJIOUHTh, UTO 3eCb HaGwItO MaeTcs 
TOT 2Ke NP€MHMTOTHYECKHH TH ONTOLOTBOpenuA. Hakone, 43 padornt Basapa (*”) 
MO OMNOAOTBOpeHHiO y pxfla 3naKoB (BuybI Triticum, Hordeum vulgare L., 
Zea mays L., Secale cereale L., Sorghum vulgare Pers.) moxHO JymaTb, 4TO 
OHH XapaKTepH3yIOTCA HMeCHHO 9THM THMOM OMIONOTBOpeHHA. XOTA anublii 
aBTOp He aHaJIM3upyer B TOJIHOH Mepe WMKJIMGeCKHX COCTOAHHM TOJIOBbIX 
KleTOK (TpHaBan Ooubulee 3HaveHHe THMaM Ajlep, YeM MOcTeLOBaTeJbHOCTH 
(a3 UX Pa3BHTHA), STO MOXKHO 3aKJIOUNTh 3 I PHBOAHMMbIX HM KapTHH H ONMCAaHHIi. 
OyHako OH, NoJOOHO Cakcy, CKJIOHAeTCA K MHEHHIO, YTO PpacTBOpeHHe cnepMusA 
B YKeHCKOM Ape (3a HCKMIOYeHHeEM COpro, YTO 3aBHCHT, AKOObI, OT Apyroro 
THMa CTPYKTYpbI ero Ajlep) copnayaeT c ero MpotasHoH cTayueH, B KOTOPy10 B 
3TO BpeMaA BCTyMaeT H 2WeHCKOe APO. 

Yro6bl BHeECTH OOJIbLIYIO ACHOCTb B MOP(OJIOrH4eCcKylO KapTHHY OMMMO,OTBOpe- 
HUA y STO BaxKHOM Ppynnbl pactenuit, B Hale Ma6opaTopuHu MpoLecc onsJOLOTBO- 
peHua Obl MepenccseqoBaH Hamu Y BUAOB men, a Kopo6oBoli — y kykypy3bl. 
Kak HM MOXKHO ObWIO OKUAaTb, u Y TOFO, MH Y Apyroro pacTeHHsA Obl Haliqex 
MPeCMHUTOTHUeECKHH THM ONOOTBOPeHHA. SeCb MbI OMMCbIBAeM ETO JWIA MMeHHIL 
(puc. 1: a, 6 —T. dicoccum (Schrank) Schiibl.; ¢, 0d —T. monococcum L.; 
e — T. vulgare Host.; dbuxcamna xpomayerpopmom mo Hasamnuny; Pempren 
C MOAKpackoH JIMXTIproH). 

WKeuckue KJIeTKH JO OMJIOLOTBOPeHHA HaAXORATCH B COCTOAHHH THIIMYHOTO 
MUTOTHYecKOrO MOKOA. OcToB Hx Aep B 9TO BpeMA OOHAPyxKHBaeT CeTOUKY C 
OTICIbHBIMM pa36pocaHHbIMH M0 Heit ribIOKAaMM, KOTOPbIe OYeHb C/1000 OTBE- 
yaior Ha peakituio Mewbrena. CrepMuu y MUIeHHIL, (pPOpMHPYSICb elle B TbIWIb- 
ILCBOM 3ePHe, HMeCIOT BU TEMHOOKPAallCHHBIX CJI€PKa BbITAHYTHIX MH 3aOCTPCHHbIX 
C OMHOM CTOPOHbI M30rHyTHIX Tey (KayKAbIH HS HX, MO-BAAMMOMY, COxpaHAeT 
(popMy MOJOBHHKH CMepMHOreHHOH KJIETKH MOCJe pa3eJIeHHA); 10 CBOeH CTpyK- 
Type 3TO KMyYOOUeK CHbHO CKPyYeHHbIX, MCCTAMH AHAaCTOMO3HPYIOIx XPO- 
MATHHOBbIX HUTeH, M@KILY MeTIAMH KOTOPHIX BHAHbI MpocBeTp! (puc. 1,6). To 
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aHaOrud C MOSpoOHO M3y4eHHDIM CilepMHOreHe30M Yy CJIOXKHOUBCTHDIX (oe 

CilepMHH KOTOPbIX TOXKe HMelOT BH KOMMAKTHBIX ACP, MOXKHO JLYMaTb, TO | 
CilepMHH UMeHMI H3-3a KpaiiHe Masoro kOMMUeCTBa U cnelupuyeckoro KayecTBa | 
ocraioelica BOKPYI HHX WATOMIasMbl He 3akaHuMBaioT CBocrO WHKJIa, a UX | 
ajlpa HaXOJATCA B COCTOAHHK TeOPasbl, YTO HM MOATBepxKMaeTCA Aa/bHCMITHM 
MOBeeHHeM CIePMHeEB B NOKOAMULHXCA KCHCKHX KJeTKAaX. B 3apoObIllieBOM MELIKE | 
cllepMuM mperepreBaroT pA, H3MeHeHHM, BOSMOKHO — NOOOHBIX ONMCAHHEIM Y | 
COKHOUBeTHBIX (24). [Ip B KOHTaKT C %KeHCKHMH AAPaMH, CH€PMHH PacTBO- 

pAIOT HX OGoMOUKY, Morpy2KaloTcA B HHX M MpeTepleBaioT PAN WalbHeHUIUXx 
XaPaKTePHBIX H3MCHEHMIi, CBHeETEICTBYIOULHX O TOM, YTO OHM BiaqawoT B 
nmoKoaueecd cocTosHHe (ocaOsleHHe KpacMMOCTH, paca XpoMaTHHa — je- | 
CIupaiHgalus, Bbi_eeHHe AppluKa). Ilocme sToro 3uroTa BCTyMaeT B CTayHio | 
MUTOTHUeCKOrO MOKOA, BO BPeMA KOTOPOrO OHA FOTOBHTCA K NepBOMY AeJeHHIO, 

KoTOpoe HauMHaeTca C OOpas0BaHHemM MpodpaTHuecKHX HUTEeH. 

Takum o6pa30M, MOXKHO C4UHTATb YCTaHOBJIeCHHbIM, YTO y MMeCHHU, Yy Ky- 
KYPY3bl, K@K, M0-BHMMOMY, H Y PAA BbILMeHaSBaHHBIX 3/1aKOB, AMPO CMepMuA 
NOLXOMMT K MOKOAUeEMYCH Apy AlileKeTKH B COCTOAHMU TeNopa3sbl; BHYTPH 
apa slilleKleTKH OHO BMlaflaeT B MOKOAMeeCH COCTOAHHe C TeM, YTOOb! 
yepe3 HeKOTOPOe BPeMA YYACTBOBATb B MePBOM AeeHHU 3HTOTHI. CileqOBaTeyb- 
HO, 3u1aKaM IIPHCyl, MpeMHTOTHYeCKMM THM OMJIOMOTBOpeHHsA. 

Caxc, Kak no3quee H Ba3ap, He BUAAT TemocbaTHyecKOH HM MoKOAMelca 
cTaquli cnepMusa, a ero pa3MaTbIBaHHe B 2XCHCKOM Ape NPHHHMAIOT 3a BXOX- 
yleHue ero B Mpoda3y NepBoro AemeHua 3uroTbl. K stoli TpakToBKe Caxca, oue- 
BUHO, CKMOHHIH KaDTHHbi, BueHHbIe um y Fritillaria pudica(*,**), rae o6a 
NOJOBbIX Apa pH CBOeM CJMAHHH eHCTBUTebHO HaXOQATCA Ha CTaquu 
mpotbasbl, Tak Kak OObeAMHEHHE MpOHCXOAHT MO MOCTMHTOTHYeCKOMYy THITY 
(puc. 1, e—u, no HaBawuny u Caxcy). 

V3 Bcero cKa3aHHOro ClelyeT, YTO TOMbKO H3YYHB MOJIOBbIC KJIETKH B HX 
Pa3BUTHH MO>KHO MOKATH, YTOMPOMecc OMMOLOTBOPeHHA eCTb 3aBePIeHHe STOO 
pasBuTua. MHaye ropopa, Mpollecc OMOLOTBOPeHHA OCYIULeCTBIAeTCA Ha OCHOBE 
TOFO WMKJIa pasBUTHA, KOTOPHI] HAYMHaeTCA MPH OOPas0BaHHH MOJIOBbIX 3JIEMEH- 
TOB H MOXKET MpOMOMKATbCA TOJbKO TPH HX B3aHMOJeHCTBHH B xoe PopMu- 
poBaHHsA H AeeHHA MepBOH KJIeTKH HOBOH OCOOH. 


Borannyeckul uncTuTyT um. B. JI. Komaposa Tloctynna0 
Axkajlemun Hayk CCCP 13 VIII 1958 
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PH3ZHOJIOTH ff PACTEHHH 
C. C. BACJIABCKAS u Pr. BEBEP 


JIEVCTBME CBETA HA MIPEBPAWIEHHA POCbATOB B PACTEHWSX 
(IIpedcmaeneno axademuxom A. JI. Kypcanoeoim 2 1X 1958) 


B paOorax, NpoBOAMBUIMXCH B TeYeHHe pala JeT MOA pyKOBOZCTBOM OAHOrO 
M3 aBTOpoB (*~*), OblO ycTaHOBMeHO MOMOKUTeIbHOe jelicrBue tocopa Ha 
(poTOCHHTes BOMOPOCMel, KOTOPOe MpOABAIOCh He TOJbKO B JWIHTeIbHBIX, 
HO H B KpaTKOCPOUHbIX ONbITaX MPH BbIJeprxKUNBAaHHH pacTeHuii Ha pacTBopax 
1—2 uaca. 

B Hactosujee BpeMA u3BeCTHO, 4TO (octbop BXOAUT B COcTaB MHOrHX mMpo- 
MCXKYTOUHBIX MPOAYKTOB (oTocHHTesa, (octopHHpOBaHHble Coe\MHEHUA Mpu- 
HMM@IOT yuacTHe B peakIHAX CPUKCAaWMH HW BOCCTaHOBeHUA CO, (*~°). Pa6oramn 
MOCI€AHUX JIeET YCTAaHOBJIeHO OOpa3s0BaHHe B Mpollecce corocuHTesa OoraTIx 
9HeprHeh cocsopHbIx coequHeHui (77°). 

IIpeqcraBiao HHTepec BbIACHHTb, MPOHCXOAAT JIM H3MCHEHHA B CocPopHOM 
oOMeHe pacTeHul pu WoOaBseHuH cpocdopa K KYyJIbType BOLOpocel B KpaTKO- 
CPOUHbIX OMbITaX pH COGOeCHHH B OCHOBHOM Tex yCJIOBHH, B KOTOPbIX MIpo- 
ABJIACTCA MOMOMKUTeMbHOe elicTBue cbochopa Ha torocuntes. Ja 3TorO 3uMoli 
1958 r. Obla MpoBeweHa CepHA OMbITOB C NPOTOKOKKOBOH BOOpOcuIbIO Scenedes- 
mus quadricauda, WesbiO KOTOPbIxX ObIIO BLIACHUTb, MPOMCXOAAT JIM H3MeHEHHA 
B TipeppaieHuax (hocaroB Ha CBeTY 3a KOPOTKHe MPOMe@xKYTKH BPeMeHH. 

PacreHua BbIpalluBaIHCb B KOIOax Ha pasOaBJIeHHOH B 10 pa3 cmecu Kuona, 
MPHrOTOBJIeHHOH Ha MpOKHNAYeHHOH BOOpOAHOH Boe. lluraTenbHaa cMecb 
MepHowuyecKH MeHAacb. ExxeqHeBHO B KOVJIObI C BOJOPOCIAMU MpOyBamacbh 
CO, B Teyenve 10 mMuH. OTM u30eras0Cb CHJIbHOe MOMMLeO“eHHe PacTBOpOB 
HM BbinaweHue cocdopa B ocafOK. { 

Bonopocau, MpeqHasHayeHHble JIA MPOBeeHHA OMbITOB, Yepes 10—15 yHen 
MOCJI€ CMCHbI PaCTBOPOB MepeHOCHJIHCh Ha CBexKYlIO MHTATeJIbHY!O CMECb, Cosep- 
2KAaBLIyIO BCe BIeMeHTHI, KpoMe cpocipopa. Ha 2TOH cMecH pacTeHHsA BbIep2xU- 
BaJIHCb [Ba JHA: OMHH JleHb B eCTECTBCHHbIX YCJIOBHAX OCBeUleHHA, Apyrou 
JleHb — HenocpesCTBeHHO Mepe onbitom — B TemuHoTe. I JogzroroBjeHHbIe TAKUM 
06pa30M pacTeHHA, HECKOJIbKO OOeHeEHHbIe PocopoM, OTMYAIHCb LOCTATOUHO 
BbICOKOM HHTCHCHBHOCTbIO (oTocHHTesa — Nopsyka 2—3 pr Kucmoposa Ha 
1 mau. KaeToK B uac. Ilpu goOapmenuu tboctopa HHTeHCHBHOCTb (oTocuHTe3a 
MOBbillatacb Ha 15—20%, uHorfa HM BBIIUe. : 

HenocpexcTBeHHO Mepe ONbITOM B CYCIeH3HIO BOOpOcweH OOaBAJICA Me- 
uenbili cpocop (P*2) B Bue NaH,P*O, us pacuera 2—5 mr P ua | 41, 1 B3BeCb 
pa3IMBaslaCb B CKJIAHKH C MpHTepTbIMM mpoOKaMu. Y [ebHasd AKTHBHOCTb pac- 
TBOPOB BapbupoBala B Mpeeax 0,018—0,046 Cu/Ma, B M€pBbIX J[BYX OMbITax 
ona Opita Hue (0,006 u 0,009 }: Cu). Uacrb pacrenun (KOHTPOJIbHBIX) ocTaBaJlach 
B TeMHOTe, pyre OcBelaINCh JIaMNOH HakaJMBaHHA 300 BT, HaxojMBUelca 
Ha paccTtoxHHn 30 CM OT CKIAHOK C pacTeHHAMH. Temnepatypa B CYCIeH3HAX 
Bosopocleft BO BpeMA ONITOB Opiia 20—22°. [kA MoAepxKaHUuA €€ MOCTOAHHOH, 
CKJIAHKH C BOJOPOCAMH Ha BPeMA OMbITHOM SKCHOSHILMM MOMEWMLAIHCb B KPHCTAaII- 
augaTop c mporouHoi Bosoh. KommuectBo KuleTOK B CYCIICHSHAX Ono 1,5— 
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To oKOHUaHHU ONbITa OMpesesAaCh PaqMOaKTHBHOCTh B Pa3JIMYHbIX ae 
IluAX (hoctopcosep»xKa“X Coe HHeHHH. Jina onpeyesenuA chop spe a 
IpHMeHeH MeTO SKcTparupoBanua 10% TpuxJOpyKCYCHOM KUCJIOTOH ( ’) 
c HOCIeLYIOULHM pa3sqeleHvem Ha (ppakWHu: oomyuit (poctpop, HeopraHudeckuH, 
opraHMueckHit pacTBOpuMbIM B TXY u cocpop opraHHyecKHH HepaCTBOPHMbIH 
Bey 

V3 cKaAHOK C pacreHuaAMU OTONPAaOCb M0 10—20 ma cycmeH3uu, KOTOpbIe 
HaMBaHch B WeHTpupyxHble MpoOMpKH HM WeHTpuyrupoBaluch B TeyeHHe 
5 mun. co cKxopocrs10 2000—3000 06/mHH. )KMAKOCTh CBepxy CJIMBaJlaCb, a 
ocalokK TIpompiBaica (MeHTpudpyrnpoBaica) 2 pasa MMCTHJWIMPOBaHHOH BOJOH 
no 10 ma. B mpompiBHpix Boyax P** mocae 9TorO He oOHapyxkuBasica. OcasoK 
3anuBanca 2 ma 10% TXY mpu temmepatype 5—7° uw cTaBuJIcd B CTakaH CO 
Jibdom Ha 1 vac Ha mpHOop Aa BcrpaxuBanus. LlenTpudyratT c1MBaJicA Yepes 
crekianabilit puiprp Ne 2 B KolO04UKY, HaXOJMBUyI0CA B KPHCTaJJIM3aTOpe CO 
mbnom. JA TOJHOTH U3BeVeHHA paCTBOPHMbIX (ocPaToB OcayoK BOJOpoculen 
9KCTparMpoBaica euye Ba pasa m0 30 MMHYT B TeX 2%e YCOBMAX. OObeM BBI- 
TsKKU WoBotnca yo 10 ma. Bee onepaluu lO 3a/IMBaHHA OCaKa TXY npo- 
BOLMIMCb B TeEMHOTe WIM pH Ci1aOoM 3e/IeHOM CBeTEe. 

Onpewenenue paMoakTMBHOCTH HemocpeCTBeHHO B 9KCTpakTe XapaKTepH- 
30Ba0 KosMuecTBO P*? B KUCMOTOPaCTBOPHMbIX (pociaTax, BKJUOUAIOULHX He- 
opranuyeckuit bocbop u opraHMuecKHk, pacTBopumplt B TXY. Boprutenenne 
MOCIELHEFO MPOMSBOAMOCh OlpeMesIeHHeM AKTHBHOCTH 9KCTPakTa Moce OCaxk- 
jewua opTopocpara MmarHe3svasbHoH cmecpio (1°,1!). AKTuBHocTb dpakuHu 
HepacTBOpHMoro B KuCIOTe OpraHMyecKoro ocibopa ompesetaAtacb mocte 
COKMKECHHA OCAKa BOMOPOCIeH, OcTaBaBulerocd nocme OOpaOoTtKu TXY. Koun- 
yecTBO oOmero cboctbopa Mowyyaocb CyYMMHPOBaHHeM BCeX Tepe4HCJICHHbIX 
(ppakuun. 

AKTHBHOCTb Onpeseasiacb Ha cueTuuKe Telirepa — Mrosuepa u BbIpaxkeHa 
B HMIlyJIbCax B MHHYTY Ha 10° Kaerox. B Ta6mulax HU Ha PHCyHKaXx MpHBeeHbI 
cpelHue 3HaveHHA M3 ByxX OnomorMuecKuxX MOBTOpHoOcrTell. 

Bewio mpospegzeno 10 onbiroB, B KOTOPHIX BapbupOBada JWIMTeEbHOCTh mpe- 
ObIBaHHuA pacreHui Ha pacTBopax c P* B pa3HbIX YCJIOBHUAX OCBeLLCHHA: OT 
2 uac. 0 | Muu. Tak Kak OnbITHI NPOBOAMANCh B PasHble AHH HU BbIepxKUBaHUe 
pacTeHHM Ha MMTaTeMbHBIX pacTBOpax, oO3sbl (ocibopa u yeubHad aKTHBHOCTb 
pacTBOpoB He OblvIM KOHCTAHTHBIMH, a BaPbUpOBaJIH B OMpeeeHHBIX Mpelemax, 
TO CpaBHMBaTb Pe3YJIbTAaTbl Pa3HbIX OMbITOB MO aOCOMIOTHbIM BeJINUHHaM ak- 
THBHOCTH H€JIb3A, COMOCTABHMBI OHM JIMIb BHYTPpH KaxkOro onpira. CpaBuu- 


BaTb Pe3yJIbTaTbl Pa3SHbIX ONbITOB MOXKHO TOJIbKO MO OTHOCHTeCJIbHbIM BeJIH- 
4YHHaM. 


Har Oran pana 


ITeiictave cBeTa Ha norvonmeune P32 1 cofepxkanHve erO B OpraHH¥ecKHX COeqHHeHHAX — 
CyMMe PaCTBOPUMbIX H HepacTBopuMbIx B TXY 
ooul opraH 
OKCHOS HLS 
No onpita (pacts. ¢ P82), HMn/MHH Ha 10° KsIeTOK 
MHH, 
TeCMHOTAa CBeT oe 0| tTemMnora CBeT —<* -100 

9 4 625 718 AALS) 969 643 | es) 
1 0 4 733 809 110 640 676 105 
11 3 643 669 104 450 048 ee 
f 5 834 1306 hoya Wi 1250 174 
6 10 412 1264 307 306 Aye 362 
: 15 700 1413 189 O37 1284 239 
4 30 1190 3780 318 ae 3114 4A0 
: 60 ¥ 284 987 348 196 912 465 
i 90 2442 2655 109 1809 2204 12 
2 120 1760 7490 426 hay? 7022 446 
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Hs npnsegenubix B Taba. 1 qaHHbrx BHO, 4TO NormoneHue P?? y BKIO- 
HeHHe CPO B OpraHHdeckhe COeIMHEHUA MPOUCXOAMJIH WB TeMHOTe, u Ha cBeTy. 
Ho WHTeHCHBHOCTb OGoONX Mpoleccon, HaunHas c 9KCMOSHILMH TIPpHMepHo B 5 MHH. 


Ha CBETY, CHJIbHO BOSpactala. B paye cyyaeB palMoaKTHBHOCTh 3TUX PpaKunii 
y OCBelaBUIHxcaA pacreHuli Opista 


B mae pa3a Bbllle, 4eM y pacrte- Ta6Onuma 2 
HHH, BbIJepxKaHHbIX TakOe «Ke Tet p32 
BDeMA B J = CHCTBHeE CBeTa Ha COMep2k aHHE “ B OpraHH- 
P TeEMHOTe IIpu STOM) OT 4YeCKHX PaCTBOPHMbIX H HepacTBOpHMbIxX B TXY 
HOCHTe@JIbHOe NOBbIMeHHe P®2 BZ (pocipatax 
OpraHHyeCKHX  COeMHEHHAX B 
ie ni PactTBopumMpie cocda- HepactsopuMple boc- 
OOVIbLUIMHCTBE OIIbITOB ObIIO BBIIHe, fa a8 Tbl, HMN/MHH Ha 10° | carpi, yuan oe 
yeM B OOmjeM (poctpope, uTo cBH- £ &% eHCWON Obs 
geass 
ACTEIbCTBY ET O Ooulee aKTHBHOM fo) = 2A, TeMHOTAa CBeT TeMHOTa | CBeT 
HCNOJIb30BaHHH (pocdopa Hw cHH- 
Te3se OpraHHyeckux cocdopconep- 4 298 321 274 322 
*KauluX CoeMHeHHH Ha cBeTy. | 240 333 400 343 
PesybTaTOM = 3TOrO. -ABAAeTCH oN oe ee Be a 
a as : 3) ry) U OOr fol 
SHAUHTEIbHOe MOBbILMIeHHE pasHo- 10 129 770 177 647 
AKTMBHOCTH (dbpakWHH opraHnue- 15 183 434 304 850 
CKHX COeIHHEHHH B IIpOMeHTax OT 30 aa 644 460 2470 
“a . aed y, ‘ eS 
oOueli akTHBHOCTH (puc. 1). 60 A B67 ae oe 
Uy 90 229 536 1580 1668 
TO KaCaeTCA OTeJIbHbIX (pak- 120 339 552 4240) 6470 


UHH OpranwyecKHx cCoOeMHeHHH, 
TO B HallIHX OMbITax Ha cBeTYy 
CHJIbHO MOBbIMaIOCh OOpa3s0BaHHe KaK pacTBOpuMbIX B TXY ocdopHbix 
coeqHHeHHH, Kya BXOLAT 9PUPbI CaxapoOB, ajleHMIOBaH cucTeMa, TaK H He 
PaCTBOPHMBIX, BKJIHOUAIOULMX cocdomuMHAb, cboccdbompotTenybl, HYyKJIeOMpo- 
TeHbl H HYKJICHHOBbIC KHCOTHI (Tab. 2). Tipu KOpoTKHX 9%KCMO3HIHAX 


iP) 
fe) 


oe 100 
G0 iy) 
60 60 
70 40 
60 20 
50\-Z Y 
/ 3 10 als 50 00 Mae. 
IKCMIBNUUS IKCNOGULLA 
Puc. 1. CogepKanve P®? 3 oprannueckux coe- Puc. 2. Cogepanne P* B pasupix (ppak- 
JIMHeHHAX BMpoleHTaX oT OOmero P®”, @— WAX OpraHH4ecKHX COeAHHEHHH B npomen- 
pacTeHHat B TemMHOTe, 6 — pacTeHHA Ha cBeTY TaX OT OOWlero OpraHH¥ecKoro P™. a — 
docaTbl pacTBOPHMBIe, 6 — docdatTpr 


Hep acTBOPHMBIe 


(1—5 Muu.) pacmpeseteHve aKTHBHOCTH MexKLy OOeHMH PpakIHAMH 6blI0 Govlee 
wi MeHee ommHaKoBO. [Jo Mepe yAVIHHeHHA SKCIOSHILMM CHMKaaCh MOA Pac- 
TBOPUMBIX PoctaTOB H COOTBETCTBEHHO MOBbILMIaaCh [OJ HepacCTBOPHMBIX. ITO 
WMeJIO M€CTO HM Y KOHTPOJIbHBIX paCTeHHH, B TeEMHOTE, HO Opls1O0 peste BbIABJICHO 
y pacrennii Ha cBery. AKTHBHOCTb HepaCTBOPHMbIX COeAHHEHHH B pate Cilyuaes 
jocturanta 70—90% oT akTHBHOCTH OOeH CyMMbI OpraHHyeckHx tpocdbaToB 
(puc. 2). 

IIpopeseHuble HCC1efOBaHHA MOATBepAAAloT HaOJOMeHHA pAa aBTOPOB O 
TOM, UTO Ha CBeTY YCHJIMBaeTcA MocTyneHne tociopa B pacTeHus BKJOUCHHE 
ero B opraHu4eckHe CoequHeHHA. B 3aBMCHMOCTH OT PpaCTCHHA, COCTOAHHA CTO, 
BOSPaCTa, JWIMTebHOCTH SKCTOSHIMM MOBbIMAeTCA COMePKAHHE PaCTBOPUMbIX 
WJIM HepaCTBOPHMbIX B TXY cboctopHinpOBaHHbIxX COeHHeHHH. B_ paOotax 
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c 30neei HeOMHOKpaTHO OTMedalOCb MpH KOPOTKUX 9KCHO3HILMAX Ha cBeTy 
HOBBILMeHHe (ppaKIHH pacTBOPHMBIX poccpatos (*°,'”). Cogep2kaHne P® B He- 
paCTBOPHMbIX OPpraHHYeCKHX COCAMHCHHAX B TUX OMbITax ObIIO ne ae 
OHaKO OHO 3aMeTHO BOspacTaO IPH Y/MIMHEHHH SKCIOSHILMM yo 30—60 muH. 
3HauntTenbHoe MOBbILIeHHe Ha CBeTY HepaCTBOPHMBIX B TXY_ cocchopcoyep- 
*KallUX CoeqMHeHH HaOmOLaM HeKOTOPbIe aBTOPH! B paOoTax C BOJOpOCcIAMH 
Chlorella, Ankistrodesmus (1%,1*). OHO NoTBepAMJI0Cb, KaK BUAHO H3 BbILLe- 
H3JIOXKCHHIX JaHHbIX, MH B HallHX OMbITaX C BOMOPOCJbIO Scenedesmus quadri- 
cauda. : 
O6pasoBaHHe CIOKHBIX OPraHHteCKUXxX toctpOpHbIX COCMMHEHHH 3a KOPOTKHe 
IPOMeXKYTKH BPeCMeHH CBMeTeIbCTBYECT 00 HHTe€HCHBHOM OOMeHe BeulecTB 
BbICOKOM CHHTeTHUeCKOl cmoco6HocTH BOROpoceH. YCcuseHHOe HOBOOOpAso- 
BaHWe COXKHbIX HepacTBOpHMBIX B TXY ociopHMpOBaHHbIxX COeMHeHHH 
CBA3aHO, OYCBHAHO, C HHTCHCHBHbIM POCTOM HM Pa3MHOXKCHHEM 3THX PacTeHHH. 
Tlonyyennbie pe3ysbTaTbl CBHeTebCTBY!IOT O TOM, YTO MOMOAKUTEbHOe 
qelicrBue doctbopa wa orocuHTes BOMOpocseH B KPaTKOCPOUHBIX OMbITaXx, 
KOTOPOe MbI HAG/OLa/IM B MHOTOUMCJICHHBIX PaHee IIPOBELCHHbIX HCCIEAOBAHHAX, 
a Takxe B HacToauyell padoTe, COMpoBOxKaeTca OMpeMeIeCHHbIMH H3MCHCHHAMU 
B doctopHom o6mMeHe. Sto AelicrBue octbopa MoxeT ObITb OObACHEHO yIaCTHeM 
ero B OOpa3z0BaHHH psa poctpopuMpOBaHHbIX COeAHHeHHH, B CBOIO O4epesb 
HIPMHUMarOuLUx yUacTHe B Mpoleccax (pHKcallMu HM BOCCTaHOBJeHHA CO;, B OOpa- 
30BaHHH MPpOM@KYTOYHBIX MpOAyKTOB HM Apyrux peakWuAx corocuHTesa. 


Mockosckuit rocyapcTReHHbIt yHHBepCHTeT Tloctynuno 
um. M. B. Jlomonocosa 1 1X 1958 
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PH3SHOJIOFH ff PACTEHHH 


C. M. MALITAKOB, C. M. TOJIbAMHA u B. ©. MATPOCOB 


BJIMAHHE MOJIABAEHA HA MOCTYNJIEHHE B PACTEHHA 
JJIEMEHTOB MMHEPAJIbBHOrO NUTAHHS HW PASBUTHA 
MUKPO®JIOPbI B YCJIOBHAX TOP®AHO-BOJIOTHbIX MOUB 


(Tpedcmasaeno axademuxom A. JI. Kypcanoeeim 2 1X 1958) 


[lonoxuTeIbHOe 3HAYeHHE Pa3JIMYHbIX MHKPO3/IEMCHTOB IIPH BbIPAalLHBaHHH 
(pacreHuM Ha TOpaHO-OOMOTHBIX NOUBAX OTMEeYasIOCb HeEOLHOKPAaTHO. OcobeHHO 
MHOFO HCC/EXOBaHHH MpOBOAMIOCb C MHKPO3JIEMeHTOM MesbIo (1~*), coqep2KaHHe 
KOTOPOH B TOP(AHO-OOJIOTHBIX MOUBAX BbIPaKaeTCA B HHYTOXKHbIX KOJIHUECT- 
Bax. Uro KacaeTcA MOJHOJeHa, TO PpOb efO B STHX YCJOBHAX H3y4aacb 
MaJlO, H TO 'vlaBHbIM OOpa30M B HallpaBJICHHH BJIMAHHA 3TOTO MHKPOSV/IeMeHTAa 
Ha pa3BuTHe a30ToOakTepa (°). BMecte c TeM H3BeECTHO, YTO MOIHOCH B 2KH3HH 
BBICLUMX PaCTeHHH urpaerT Oosburyio poub. MowwOeH MOBbILaeT aCCHMHJIALLHIO 
PacTeHHAMH a30Ta acilaparwHa, AaMMHaUHbIX MH HUTpaTHbIxX cove (°). On axtu- 
‘BupyeT B PacTeHHAX HHTpaTOpedxyKTa3y, KOTOPad BOCCTaHaBJIMBaeT HHTparol 
B aMMH€aK, HCHOJIb3yeMbIM PaCTeHHAMH JIA CHHTe3A AMHHOKHCOT HM OemKOB (’). 
MoummOgeH cnocoScTByeT HaKOMJIeHH!IO aCKOPOHHOBOH KHCJIOTbI, B CBASH C 4eM 
mpeqnouaraetca (7), YTO MOHOWeH MpHHuMaeT yuacTHe B CHHTe3e€ 3TOTO Bax- 
Horo coequHeHuA. MomH6qeH HeOOxOAuM JVI OOOOBbIX PaCTeHHH, HrpaeT BaxKHYIO 
POJIb B A30THOMOOMEHE HeEOOOOBLIX PaCTeHHH (TOMATHI, 31akKH H Ap.) ABJIAeTCH 
OOAZATCIbHbIM QJICMCHTOM JIA HOPMAJIbHOH  2KM3HeMeATebHOCTH [MOUBCHHBIX 
MHKpoOopraHu3MoB, B YacTHOcTH a30TOOakTepa ((°,7,°-1%) Hu ap.). 

YcraHoBseHo TaKxe (14), uro MomMOWeH CnocoOcTByeT JIydWWeMy Ppa3sBHTHIO 
MeCX@HHYeCKOM TKaHH CTeOA XJICOHbIX 31aKOB, B pe3yJIbTaTe 4ero NOBbIMAercA 
MIPOuHOCTh cTeGJIA H YCTOHYMBOCTb pacTeHHH MPOTHB MoeraHHs. 

B cBoux OMbITax MbI HM@JIH IWeIbIO MpOCIeHTb H3MCHCHHE AKTHBHOCTH M04- 
BeHHOH MUKPOIOpbl MOABIMAHHEM BHeCeHHA B TOPPAHy!O MOYBy MO/HOJeHa, 
a B CBA3H C 3THM OMpeeIHTb KOJMYeCTBO HaKallJIMBalOulHXCA B PacTeHHAX 
3JICMCHTOB MHHepasbHoro muTaHua (NPK). 

Haum onpits! npopoyqumuch B 1954 u 1955 rr. B BereTallMOHHbIX cocyjlax 
Muruepsiuxa Ha TOpdaHoli Mowe, B3ATOM u3 3anoBeqHHKa MunxcKoi Oou0THOH 
ONbITHOH craHunu (pH 4,78). Tlogonpirupie oObeKTbI: AYMeHb TOO3ePHbI 
KyKypy3a Mosjasckas pafoBaa. B nouBy BHOCHINCh ocopHo-KasMMHbIe 
yoOpenuax B KomuuectBe P,O; 0,5—0,75 r u K,O 0,35--1,0 r ua 1 Kr _a6co- 
JUOTHO cyxoH mouBbl. Mocdop BHOCHJICA B Buse cynepdocata, KaJsIMH — B 
BUe XJIOPHCTOFO KaJIMA, B CYXOM MOPOIKOBOM COCTOAHHM MPH TUaTe/IbHOM 
nepeMewiMBaHHu UX c MoyBoH. MowHOfeH BHOCHJICA B Bue BOAHOTO pacTBopa 
MOAHOJCHOBOKHCIOFO AMMOHHA MPH MOMOLLM MybBepusaTopa H3 pacueTa O H 
10 mr mMomuOnena Ha 1 xr aOcomorHo cyxol nouspl. Ilo Kykypy3y, Kpome 
Toro, BHOcHICA 4ncTHIM Mea (CaCo;) B KOmMueCTBE 10 r ua | cocyd, B pesyub- 


‘rare uero B MouBe CO3aBanacb HeliTpasbHad peakuua cpesbl (pH 7,0). 


Cyxoi Bec pacTeHuit ompejleiasicd U3MepeHHeM Biax%KHOCTH OPraHOB HM Ipo- 
BeJeHHeM MOCJIeCLYIOULUX BbIMMCIeHHH. O6uummi a30T onpesenaica m0 Kbewtb- 


Jlaio, GerKoBbili azoT — m0 Bapuuirenny, tpocspop — no Hucceny, Kaui — 


KOOa/IbTHUTPHTHBIM MeTOJOM. CremeHb pa3BUTHA az30ToOakTepa oOnpeeaach 
MeTOAOM paCKa\KH KOpHeli MH KOMOUKOB MOYBbI Ha IICKTHBHOH Cpese KOH. 
Iipyrue du3zvosoruuecke Ppyiiiibl MAKPOOPraHH3MOB OMpeeNAINCh Ha TBep- 
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JbIX THTATeAbHBIX CpeaX Me€TONOM MOBePXHOCTHOTO MOceBa COOTBETCTBYIOUINX 
pasBeleHHit MOUBbI*. 

Hamm onpeeenua OCHOBHDIX 9JIeEMeHTOB MHHepasbHOrO MHTAaHHA B pacTe- 

HUAX TOKa3aM, UTO MOMHOZeH cnocoOcTByeT Jyuemy MOCTYMIeHMIO UX B 

pacTeHua H yCHJIMBaeT CHH- 

Taoauua | Te3 O6eJKOB. Tak, HallpHMep, 

OrnocuTebHoe cofepxKanve as0Ta u tocdopa B Ip ompexeteHuu oOuero ui 

pacTeHHAX AuMeHA (B MpouweHTax Ha a0 coJMOTHO OeJIKOBOTO. a30TA, a TaAkKKEe 

cyxoe BelllecTBO) tbocopa B pacTeHHAX AUMe- 

HA B TepHoy cTeOmeobpa3so- 

—, Bpanua (15 VII) Hamu Oblin 

omnia pee comnts | CKO [POPP OTYHeHBI CUeNy!oule BesIH- 

at yuHpl (Tabu. 1). 
KomHuecTBO MHTaTeJIbHbIX 


A30T 


ee ee 2,43 | 1,62 | 0,92 BemecrB nok BUMAHHeEM MO- 
Mowu6neH (5 mr Ha 1 xr omnes 
TlOUBBI) 2,54 | 1,70 | 0,96 uMOeHa 3aMeTH 


JIOCb HW B paCTeCHHHX KYKY- 
Il | Bes mown6qeHa Pests: | Aya |) OFee py3bl uTO oKa3pipaerest 
Moan6nen (5, kr Ha 1 xr 2 
TlOUBEI) 2,41} 1,71 |41,05  PesyibTaTaMH aHaJIH3OB, 
pecTaBJIeHHbIX B TaOJ. 2. 
[lom0xKuTeIbHOe BJINAHHE MOHOReHAa Ha NOCTYIWICHHE BeluleCTB B PaCcTeHHA 
MOXKHO OObACHHTb TEM, YTO JTOT MUKPOIJICMCHT cnoco6cTByeT CO3MaHHto JIYUMHX 
yCJIOBHH MOYUBCHHOTO IIMTanunA pacTeHuli B CBAH3H C MNOBbILMICGEHHEM AaAKTHBHOCTH 
MHKpO(JIOpbl B 30H€ KOPHEBBIX 
cuctem. M3BecTHo, 4¥TO MOmHO- 
eH CTHMYyJIMpyeT pasBHTHe Cojepxanne aszora, tochopa uM KasHaA B JMCTbAX 
azoToOakTepa B mouBe (4-8),  KYKYpy3bl (B IIpoweHTax Ha aOCOJNOTHO CyXOe BeLeCTBO) 


aol mae 


B YCJIOBHAX HallHx OTIbITOB Neon 
MPpH#KABACMOCTb a30ToOakTepa de aa eT 

E GN Bapuantr _ |Pochop| Kann 
Ha HCKYCCTBCHHbIX Cpeylax HMe OMEN Sain Geko 


Jia He OUHb peskHe pasJIH4HA, Bhi 


HO MOJLYYeHHbIeC § pe3YJIbTAaTbI 
jlaloT OCHOBaHHe CleaTb BBIBOL, I Bes mMomn6mena | 4,02 | 2,48 | 0,20 | 2,34 
Wro xa B kuna roppanoh | Moménen (my To oe | gaa | 00 
mouBe (AuMeHb), TaK HW B Heli- ey ; ; Rnd 
TpasIbHOH (KyKypYy3a) MOHOLeH MOAEeRET ae EC rede Maire 2 

OKa3bIBaJl TIOJIOXKUTEJIbHOe na 1 KP mouBell 4,5 

BJIMAHHE Ha pa3sBHTHe a30TO- 

OakTepa, YTO MPHBOAHNO K OGorallleHHIO pusocdepbI COeAMHEHHAMH JOCTYMHOTO: 
pacTeHuxAMm asoTa. Kpome toro, pa3BHTHe a30TOOakTepa B TOM HH HHO crTe- 
MeHH OTPaxkalOCb Ha Pa3sBHTHH APyrux (usMoOOrMHyecKHX FpyMM MOYBeHHBIX 
MHKPOOPraHH3MOB, YTO BUAHO H3 Tabu. 3. 

CieloBaTeIbHO, MOHOJeH CTHMyJIMpyer pa3sBuTHe a30TOOaKTepa u cHo- 
coOcTByeT pa3BUTHIO Jpyrux MomesHbIX TpPyIl MUKPOOpraHH3MoB, B pesyJIb- 
TaTe Yero B 30He KOPHeBOM CHCTeMbl PacTeHHli CosqaloTcA syyWIMe ycOBUA 
NOUBEHHOrO MHTaHHA — Kak 3a CY¥eT a30Ta, TAK H 3a CUeT A PyruxX MHMHePaJIbHbIX 
9JIeMeHTOB. OAHAKO TlocrymeHHe B pacTeHusA agora, tboccbopa M Kalua B aHHoM 
Cily¥ae MOHKHO OOACHUTh HE TOJbKO MOBbINICHHOH XKH3HeAeCATEMbHOCTHIO pas- 
JMTHBIX TPyiil MOYBCHHbIX MHKPOOPraHH3MOB, HO TakxKe H Oomee GOnaronpuar- 
HbIMH YCOBMAMHM a30THOrO NHTAHHA PaCTeHHH, BCeACTBHe AKTHBHOM JleATeJIb- 
HOCTH a30Tpukcupylounx OaKtepnit. [locrequue, coslapaa O1aronpuATHbIEe 
YCAOBMA ASOTHOTO MWTAaHMA, a TakxKe CHaOKeCHHA pacTeHUs BUTaMHHaMH (B 
“acTHOCTH, THaMMHOM) (1°"1"), oKa3bIBaloT MOMOKUTeMbHOe JelicTBHe Ha Ux 
poct H pasBuTHe. IIpampie onbiTbl, MpOBeeHHbIe HaMH, MOKa3asu, YTO B pesyuIb- 
Tate YCHMCHHOrO PasBHTHA KJeTOK ag0TOOakTepa B pus0cdepe KYKYPY3bl 3Ha- 
THTCIBHO YBCMMUUBaCTCA MOBEpXHOCTb sMCTOBOrO anmapata. B cBa3u C 3TUM 


‘“ Onpeyesmenne TOuUBe Xx ) OB MNPOBOAHJIOCb D . 4B y IO uM 
HHbI MHKpoopra HH3M é 
HalleBuu. 
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B pacTeHHAX IIpH oTOcHHTe3se OOpasyerca Gombee KOMHUeCTBO yIJl€BOOB, 
KOTOPbIe HCNOMb3yIOTCA B Mpomlecce Ooee MHTeHCHBHOFO JbIXAaHHA PasJH4HBIX 
OpraHoB pacTeHHw, B TOM 4MCe HM KOpHeH. Ilormomenne xe MHHEpa/IbHBIX Be- 
ulecTB (pocopa, KaINA M p.), KaK U3BeCTHO, ueT 3a cueT SHeprHn [bIXaHuA 


Ta6auna 3 


Bansnve MomHOqeHa Ha PasBHTHe OTAEJHBIX py NOUBeHHDIX MUKPOOPraHU3MOB B ONBbITe 
C Kykypy30H (B TbIcauax mTyK Ha 1 rT aOcomoTHO cyxoli mouBpI) 


pede een, ee ee AKTHNOMTypa Tlnecenu As0To6aKTep 
7 vil | 71x | avn \"7 1x pie (Prabal atalar ane’ 7vu| 71x 
{ 
Bes mom6yena 0250 | 6800 | 6872 | 2960 | 2239 | 1280 24 36 — + 
C MmovM6yeHoM (5 mr 
Ha 1 kr nouBpI) 5852 | 9157 | 6926 | 4942 | 1828 | 1954 | — Lie semana 


IIpumeuaune. 3max 4+ o3nauaer cia60e pasBurue, 3Hak +-+ xopomee pasBuTue. 


KOpHeH. Cka3aHHOe B M3BeCTHOM Mepe NOATBepKaeTca TakKe OMbITAMH Jpyrux 
ucceqopateneh ('*), KoTOpble NoKasamn ycnleHue MOCTYMJI€HHA B pacTeHHA 
tochopa Nok BIMAHHeEM OaronpuATHBIX ycnoBuit a30TucToro MuTaHus. 
CileqOBaTeJIbHO, MOJHOWeH IpH- 
BOJHT K YCHJIeEHHIO NocTyMmieHus 
B pacTeHHun OCHOBHbIX S3JIEMCHTOB Buaiusnue MoOwIHOeHa Ha y pox alt KYKYpy3bl 
MHHepaJIbHOrO MHTaHHA, YTO MO- 


Ta6Oauma 4 


CAR Yall eee alht Gee ce B 

JIOWKUTEIBHO OTpamkaeTcA Ha Ha- S 5 22s be 2S a 
5 io) LO o 

KOINJICHHH CYXOPo BelllecTBa pacTe- Bapuant te gee6| = ate z 
o (Ss) (5) J On BVD (oS) 
HHH u ypoxae 3epHa. [locmeqHee 8s, |8s2| goes | os 


NOATBepxKNaeTCA BereTallHOHHbIMH 
OMbITaMH, MPOBeeHHbIMH HaMH C_ §e3 momn6gena | 227,1] 0,62 | 26,6 | 28,6 
KykKypy30H. MomuOyeH, BHeCeHHbIN = =©Mosn6yen (5 mr * 
B MOUBY B 03ax 54 10mrua1xr Ha : Kr Toe 293,9}| 0,74 41,4 41,7 
aOCOMOTHO CyXOlt MOUBbI, OKAaSbI- ete et 428,0| 1,37 (4-9 60,5 
BaeT 3aMeTHOE MOOKUTEIbHOe 

BIIMAHHe Ha ypoxal KyKypys3bl (Ta6.. 4). 

Takum o6pa30M, MO/HOJeH, BHeECeHHbI B TOpdAHO-GoMOTHYyIO NOYBy, CHO- 
coOcTByeT JIyYWIeMy Pa3BHTHIO pa3vIHUHbIX PH3MOMOrHYeCKUX [PYM MOUBeH- 
HbIX MHKPOOpraHH3MoB, Jlyullemy MocTyeHHo B pacTeHHe a30Ta, dociopa 
HW Kalua, yBeIMYHBaeT COfeprxKaHHe OeNKOBOH PpakWHH HM OKAa3bIBaeT MOJIO- 


*KHUTEIbHOe BIMAHHe Ha OOM ypoxwal pacTeHHl. 


TloctymHs10 


VuctutyT Onosoruu 1 1X 1958 
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P@H3HOJOLHA 


B. K. POPOJEWKHH 
BO3PACTHbIE OCOBEHHOCTH KPOBH CEBEPHOTO OJIEHHA 
(ITpedcmaeaeno axademuxom A. H. Baxynesoim 3 IX 1958) 


Uccneqopanue KPOBH CeJIbCKOXO3AHCTBCHHBIX 2KHBOTHBIX MOKa3a/IO 3Ha- 
YHTeIbHOe OTMHUHe B KaPTHHe KPOBH HOBOPOAMCHHbIX YKHBOTHBIX OT B3POCJIbIX 
ocobeli, TIpH¥eM YHCOBAX pasHHlla MO OTebHbIM NOKasaTeAM JOCTHraeT 
nopoii oveHb Oompwol BemHYMHbI. Kak MpaBuso, y KpymHoro poraToro CKoTa, 
OBell, KO3 H CBHHeli OTHOCHTE/IbHOe KOJIMYeCTBO KPOBH HW TeMOroOuHa, a TakKe 
COlep»KaHHe FeMOrIOOHHa H 2YPHTPOWMTOB B KPOBH BbICOKO MPH PO*KJeHHH, M0 
Mepe pocTa CHHxKaeTca HW Ooslee WH MeHee CTAaOMJIM3MpyeTCH y B3POCJIbIX 2KH- 
BoTHbix ((178) w Ap.). ITY 3aKOHOMEPHOCTh JIerKO MOXKHO MIpOCJIequTb MpH pac- 
CMOTpeHHH OObEMa KPOBH HM OGecrIieyeHHOCTH OpraHH3Ma TeMOrJIOOHHOM Ha MIpH- 
mepe oBubl. [Ip poxennn y ArHeHKa cogepxKuTca OKOIO 12,0% Kposu x 16,5r 
remoro6uHa Ha | Kr Beca, y B3poCJOl OBUbI — npHMepHO 7,5% KpoBH x 8,0 r 
remorio6uHa Ha | xr Beca(°*). 

B nacrosuei pa6ore MbI MOocTaBHJIH Mepex coOoh 3afayy BbIACHHTb H3Me- 
HeHHe KapTHHbl KpaCHOli KPOBM OJeHH, BKO“ad H OObeEM WUPKYJIMpyrouleri 
KPOBH, C MOMe€HTa pOxKeHHA JO B3poOcoro cocTrosHHA. Pa6oTa mpoBosuacb 
B KOxo3e «TyHapa» Mypmanckon 061. B culy ocoOeHHocTeH BeeHHA OJIeHbero 
xO3aHcTBa Ha KojbCKOM MomyocTpoBe (OTTOH OJICHbHX CTA JIeETOM B TYHpy, 
‘OJIM2Ke K MOPlO, a 34MOH — K XHOMHAM H K rpaHulle eca), Mbl HM@JIH BO3MOXK- 
HOCTb OpaTb OseHeH TObKO BeCHOM HM OCeHbIO, KOra cTawa MOAXOAAT cpaBHH- 
Te@IbHO OIH3KO K »xKHIbIO. Beco 1957 r. Aa OnbITa OblIO OTOOpaHO 6 cTeb- 
HbIX BayKCHOK, KOTOPbI€ OTCJIMJIMCb B Mae B 3aPrOHe BeTePHHAapHOH eueOHHILb. 
Temata HcCeqOBaIMCb pH pox eHHH H B HefebHOM BOspacTe. Kpome HOBO- 
POAKMCHHDIX TeIAT JIA HCCeOBAaHHA Opasucb MoMyrosoBable u MOMyTOpa- 
roqoBalible OJIeHH C 3a00HOrO NMyHKTa OceHbIO. B3pocabie oeHH B BO3pacTe 
3,5—12 mer (pa6oune ObIKH-KacTpaTbl, BaXKeHKH, XOPbI) HCCIENOBAHCb BeCHO! 
H oceHbiO. Bce MosOnbirHble 2KHBOTHbIe OLIN KJIMHHYeCKH 30POBbIMH, CpesHeli 
yMHTaHHOcTH. 

B kayecrse noxasareseli KpacHoli KpOBH HaMH OMpelemsA1acb KOHIeHTpallnA 
remormoOuHa B KpoBH (B r-%) c MOMOUbIO remomeTpa Llelicca, OTHOCHTebHBIIi 
‘OObEM 9PUTPOLMTOB (B %) 10 reMaTOKPHTY H 4HCO SPHTPOMUTOB B | MMe KPOBH. 
Ha OcHOBaHHH STHX BeEMYHH paccuHTHIBAICA CpeAHHit OObeM SPUTpoLNTa (B »*), 
‘ColepKaHHe reMOrioOHHa B SPUTPOUHTe (B YY) H CpeqHeKeTOUHAT KOHWeHTpPalnA 
reMormoOHHa B 2puTpouutTax (B %). OnpegeneHue oObema IupKyJIMpyrouren 
MWa3Mbl MPOBOAMIOCb C MOMoulbIO 1% pacTBopa BHTAa/IbHOrO KpacHTeA-TpH- 
MaHOBoro CHHero. OObeM WHpKyJIMpytouleli KPOBH paccuHTIBaIM 43 OObeMa 
MWla3Mbl H MOKa3aHHH TeMaToKputa. Ha OCHOBaHHHM JaHHbIX 0 KOHIeHTpalluHn 
reMOorloOHHa B KPOBH HM OObeMa KPOBH paccuuTHIBaH oOulyto Maccy remorjo6uHa 
eg: a TAKKE KOJIHYECTBO remormoOuHa, MpHxoA_Auyeeca Ha | xr Beca 
= Ape ete pe3yJbTaTh CBeeHbI HaMH B TAO. 1. Ecam mpocmequTs u3Me- 

KOHICHTPallMH TeMOrOOHHA B KPOBH MO BO3pacTaM, TO C MOMeHTAa pox- 

ACHAA OHA YBCIMYMBAeTCA K NOMYTOAOBaOMY H MOMyTOparosoBasloMy Bospacty, 
a 3aTCM YMEHbIMaeTCA, Y BSPOCMLIX MOYTH JOCTHrad ypoBHA HOBOPOXKJCHHBIX 
(y HoBopoxcneHHnix 14,6r-%, y Bapocabtx oxono 15,0 r-%). AHaoru4Ho H3Me- 
ar recat ne mea SPHTPOWMTOB H COJepxKaHHe IPHTPOMUTOB B | MM? 
Preble ria a it BO3PaCTOM OYCHb He3HaYHTeIbHO H3MeHAeTCA, 
PHTPOWNTe NpakTHYeCKH OCTaeTCA HeH3MeHHbIM. B 


CBA3HC 
a 3STHM CpelHeKIeTouHaA KOHILCHTPallu A PEMOPIOOHHA MMeeT CIAO 10 TeHJeH- 


aHIo K YMeHBILIeHHIO OT pox eHHA 
444%) 0 nowyroparoyoBanoro 
Bospacta (40%) u y BspocubIx cTa- 
HOBHTCH paBHol 42%. Cmrenosa- 
TeJIbHO, SIPHTPOUWHT KaK HOCHTeJIb 
TeMOrIo6uHa C BOspacToM IIperep- 
M€BaeT JIMUIb HE3HAYHTEJIbHbIe H3- 
MeHEHHA. 

Ilo Mepe pocta y Test yBe- 
JIHYABAeTCA OOULee KOJIMUECTBO 3pH- 
‘TPOWHTOB H MWla3Mbl, BCJIeqCTBHe 
‘gero pacter OObeM WHPKyJIUpyto- 
eH KPOBH H KOJIM4eCTBO remorvio- 
‘OuHa B opraHy3me. IlapanienbHo 
‘€ 9THM H3MCHHeCTCH HM BeC TeJIeH- 
ka. B pe3yibTaTe OTHOWIeHHe Beca 
KPOBH K Becy Tela C BO3pacTOM y 
OuleHeH YMeHbUIaeTCA OYeCHb MaJIO 
4{mpH poxyenuu 13,5% xKposu, y 
B3pocoro OoKOO0 §=12,0% Kposn). 
‘OcHalleHHOCTb OpraHH3Ma oOvIeHs 
TeEMOrIOOHHOM (paKTHUeCKH He H3- 
MeHsetca (pH powxyenun 17,9 r 
remormoOuHa Ha | kr Beca, y 
B3pocuoro mpHOmH3uTeIbHO 17,0 r 
Ha | xr). B ocenHuii mepuog noKa- 
3aTeJIH KPOBH B3POCJIbIX OJIeHel 
BbIle, YEM BeCHOH; BbICOKHE MO- 
Ka3aTeuH Yy MOuyromoBablx u 
MOJLYTOPAaroOBaJbIxX OeHel, Bepo- 
ATHO, TO2K€ MOXKHO CUHTATh Pe3YJIb- 
TaTOM BJIMAHHA Ce30Ha, a He BO3- 
pacta. Avanu3 Ta6a. | nosBomaer 
HaM 3aKJIIOUMTb, UTO KAPTHHA KPO- 
BY C€BePHOro OWIeHA MO Mepe poctTa 
HM3MeHAeCTCA He3HAYHTEJIbHO H B 
OOubUIeH CTeMeHH 3aBHCHT OT CMe- 
HbI KJIMMaTH4eCKHX YCJIOBHH M0 
ce30HaM. 

Ce30HHbI€e H3MeHCHHA Xapak- 
TCPHbI He TOJIbKO JIA KPOBH Ce- 
BepHOro OCHA, HO H JIA pada 
OpraHOB OJIeHA: MeYeHH, Cele3eH- 
KH, JIMMPaTH4eCKHX Y3JIOB, ILH- 
TOBHAHOUM 2Kese3bI HM JIA KOCTHOrO 
mosra (°). BecHol KOCTHBIM MO3r 
CTAHOBHTCA XKHAKUM, Yy  CuJlaObIx 
omeHeH mpeTepmeBaer CJIM3HCTOe 
mepeporwkdeHue; K KOHILY vJleTa OH 
OKPallIMBaeTCA B KpaCHbIli I[BeT, H 
ero KpOBeTBOpHad (pyHKUMA NOCTH- 
raeT MaKCHMyMa; OCeHbIO KOCTHbIM 
Mosr mpHoOperaeT TBepy!O KOH- 
CMCTeHILMIO HW OOOralllaeTcCA *UpO- 
BbIMH 3JIeMeHTaMH. TakaaACe3s0HHaA 
M€PpHOAM4HOCTh B padoTe KOCTHOrO 
mosra_ mpexkje sBcero oTpaxa- 
eCTCA Ha KOJIMUCCTBEHHBIX MOKa3a- 


Ta6auna l 


TlokasaTeiM KpacHoli KpOBH TeJAT H B3POCJbIX CeBEPHEIX O.1cHeli 
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relax MW Ha cocTaBe KpacHoli KpoBu. Tem He MeHee, yPOBeHb reMaTONOHYeCy 
KUX NoKagzaTelleli Y HOBOPOXCHHOPO OJeHA BECHOM NOCTHTaeT TOW 2Ke BeJHYMHbI 
yTO HM Y HOBOPOXKCHHBIX APYPHX CebCKOXO3SAHCTBCHHBIX 2KHBOTHDIX, HO 
OTMHUMe OT MOCeLHUX Yy CeBepHOrO OeHA BbICOKHE WMPPbl COXpaHsAIOTCA J 
B3POCOFO COCTOAHUA MH B HOPMe HUKOFa He ONYyCKaloTCA HO YPOBHA AOMALIHIY 
‘KHBOTHDIX. M3 vccieqOBaHHbIX B TeMaTOJIOTHYeCKOM OTHOMICHHH Ha3eMHbIN 
MMCKOIINTAIOULUX TaKHe BbICOKHe NMOKasaTeIH KOHMeHTpalHH TeMOrvioOuHa F 
apuTpouute, oObeMa KpOBH HM COsepxKaHHA reMOrioOuvHa B OpraHH3Me BCTpe- 
YalOTCA TOJIbKO Y BbICOKOFOPHBIX 2KMBOTHBIX (7°), OONTAIOM[HX B YCJOBHAX MOCTO 
AHHOrO epuuuTa KuCTOposa. 

OAHO u3 BO3MOXKHBIX OObACHEHHH MOJYYeHHEIX Pe3ybTATOB MOXKET OBITE 
Jao B TOM cyly¥ae, CCIM MPHHATh BO BHUMAHHe H3MeHeHHe OOMEHA BeULeCTB C 
Bo3pactom. Ha ocHOBaHHM JIMTepaTyPHBIX JaHHbIX M COOCTBeHHbIX HaOJOLeHHH 
X. ©. Kyunep (1!) BprBoguT MpaAMyIO 3aBHCHMOCTb Mexky OObEMOM KPOBH 
HM BeJIMUMHOL OTJeJIbHBIX €€ KOMNOHCHTOB H YpOBHeM OOMeHa BellecTB, Kak 
U3BeCTHO, Y MOJIOJHAKa MHTeHCHBHOCTh OOMeHa HaHOoslee BEICOKa, BHELIHE 9TO 
HposBseTCA B ObICTpOM pocTe. Ko B3pOCOMY COCTOSHHIO OOMeH CHW KaeTCA, 
KOMMOHEHTbI KPOBH, OTBETCTBEHHbI€ 3a TpaHCMOpT KHCJIOpoya, KaK YKa3bIBaJIOCk 
BLILe, C BO3PaCTOM Y CeJIbCKOXO3AHCTBCHHBIX 2KHBOTHBIX TO?K€ YMeHbILUAalOTCs. 

Oynako 0 cpaBHeHHI0 C JMKHMH KOMbITHBIMA HM CeBepHbIM OJleHeM TEM 
Pa3BUTHA CeIbCKOXO3HHCIBeHHEIX YKHBOTHBIX HWKe, TaK KaK B Mpomecce oO0- 
MalUHHBaHHAl 2KMBOTHbIX UeJIOBeK MOCTeMeHHO H3MeHHJI HW (CH3HOJIOrHIO >KH- 
BOTHOrO. CrpeMACh NOJYINTh OoObIWe MPOAYKUZH, OH BCe OobIe NpeqoxpaHnsAs 
DUpupy4aemoe 2%HBOTHOE OT HeOMarONPUATHIX BJIMAHHH Cpefbl, OT HEOOxON- 
MOCTH CaMOMy JOObIBaTh ceOe MMULY, TEM CaMbIM HallpaBJIAA OOMeH Ha BbIpa: 
OOTKY HY2KHbIX eMy NpowyKToB. MowOAHAK CeJIbCKOXO3AHCTBEHHOFO CKOTA OOBIU 
HO MOJIb3YeTCA BHUMATEJIbHbIM YXOJOM, UTO H3HEXKUBaeT CFO H He JaeT ocodor< 
CTHMyJIla K ObICTPOMY Pa3BHTHIO, BCJIeCTBHe YerO JOMALIHHe XKHBOTHBIe YCTYy- 
MatoT JHKHM BHaM MO CKOpOcTH pocTa HM pa3sBHTHA. CeBepHbilt OJeHb OOHTAeT 
B TPYHbIX SKOJOPHYeCKHX ycIOBHAX. EMy HeOOXOXHMO MAKCHMaJIbHO HCMOVJIb- 
30BaTb KOPOTKOe MOMAPHOe JeTO AIA MOXFOTOBKH K CypoBOH 3uMe. Ores mpo- 
XOJUT B Mae — Ha¥avie HIOHA, H 3a 4—5 Mec. TeJIEHOK CTAHOBHTCA CAMOCTOATEIb- 
HbIM, BeC efO yYBeJIHYHMBaeTCA IIpHMepHO B 10 pa3*, OH CHOCOOeH CaMOCTOATEbHO 
AoObIBaTb ceGe MHILY H MpeosoleBaTb OombuMe pacctosnus. Ha Bropyro oceHb 
HacTylaeT NowoBad 3pemocTb. HecoMHeHHO, TakOH CopcHpoBaHHbIli pocT u 
PaSBHTHe BO3MOXKHbI TOJIbKO IPH BbICOKOM yPOBHe OOMeHa. Heo6xoyuMmoe Ko- 
JIM4ECTBO KUCOPONa MOcTaBAeTCA KPaCHOH KPOBbIO, NOKasaTeIH KOTOPOH BBI- 
COKH He TOIbKO B TeyeHHe Bcero MepHoga pocTa, HO HM MO 3aBepleHHH ero y 
BSPOCIbIX OeHeH. OveBuHO, MOTpeOHOCTh B3pocsoro OpraHu3Ma B KHCOpOLe 
He CHwKaeTcH. OcHOBHasa Macca TMepeHOcHMoro KPOBbIO KHCMOpoya useT Ha 
HyKIbl SHeprevuyecKoro OOMeHa B XOJIOMHOe BpeMA rofa, a TakxKe Ha OGecrie- 
weHHe OobMIOH dusn4ecKoll Harpy3KH, KOTOPYIO UCMbITHIBaeT OWES TIpH ce- 
SOHHBIX MHPpalWAX, MPH OTbICKAHHH H OObIBAaHHH MMU. 


Muctutyt mopiosorum 2%uBOTHBIX uM. A. H. Cepeplosa Iloctynuao 
Axayemun nayK CCCP 28 VIII 1958 
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: YBCINMeHHe BeCa MOCTHTaeTCA Y KpyMHOrO poraToro CKOTa TOKO K MC 
Y AoWaken MpUMepHO K ToKoBanomy Bospacty (22), 


Horuago Akagemun Hayk CCCP 
1959. Tom 124, Ni 4 


PHSHOJIOT HA 


P. Tl. OJIBHAHCKAS uw Bur. K. bE QOPOB 


OCHOBHOM OBMEH H THMOJIOPM4YECKHE OCOBEHHOCTH 
HEPBHOM CHCTEMbI Y MbILE 


(Tpedcmaeaeno axademuxom K. M. Boikoeoim 8 IX 1958) 


Hccneqopanuamn P. I. Onpusaucxoli u JI. A. Ucaaxan (~*) goxasano cy- 
WIeCCTBOBaHHve peIeKTOPHbIX W3MeHeHH Tra300OMeHa B 3aBHCHMOCTH OT HHIH- 
BUAYaIbHOH XApaKTePHCTHKH HEPBHOM CHCTeMbI 2KUBOTHOFO. OcobeHHO HarJia HO 
9Ta 3aBMCHMOCTb Obla BbIABJIeHa IPM yCTaHOBJeHHH YPOBHSA OCHOBHOrO OOMeHA, 
MW3ydaeMOro Y XKHBOTHBIX B YCJIOBHAX JaOOpaTOpHorO 3KCMepuMeHnta. B mpo- 
AOJKEHNE HCC/IeEOBaHHH BYTOM HallpaBJIeHHH HaM MpeCTaBUJOCh HHTePeCHbIM 
BbIACHHTb, KAKHE THMOMOrNYeCKHe OCOOCHHOCTH HEPBHOH CHCTeMbI OTParKaloTCH 
B pedsIeKTOPHbIX peaKIHAX FazsoBoro OOmeHa. 

BbIsicHeHHIO STOTO BOopoca H TMOCcBALLeHa HacTosaA paoora. 

OnpiTbl MpoBezeHbl Ha 29 mbnuax-camuax HHH C;;,. BHayane mo yBura- 
TeJIbHO-MHMULeBOH MeTosHKe (*,”,”) ucceqOBaacb YCOBHOpePseKTOPHAA LEATEJIb- 
HOCTb XKHBOTHbIX, a 3aTeEM exeHeEBHO B TeyeHHe 2—2 '/, Mec. usyyasca Pra3o- 
oOMeH. OnpefeteHue mocmeqHero MpoBowusocb B MHeBMaTH4UeCKHX KaMepax 
(emKocTbio 5—12,5 nm) npw remmepatype 22—23°, B cocrosuHun noKos. JLan- 
T@JIbHOCTb Kaxkoro onbita | yac. 

B kayecTBe XapaKTepHCTHKH BbICUIeH HeEPBHOH exATe@IbHOCTH KHBOTHBIX 
ObIM B3ATbI BbIPAOOTKA MOMOXKUTeMbHOFO YCOBHOrO pedwiekca H JBYCTOPOHHAA 
lepeqeska YCJIOBHOrO 3HaveHHA ACCOMMHPOBAHHOH Mapbl YCJIOBHBIX pa3jpa- 
*KuTeleH. Ja BbIpa6oTKH ycmoBHOrTO peleKca KPHTePHAMH ABJIAJIUCb: 
1) ckopocTb BbIpaborKH MOMO*KUTeMbHOrO YCOBHOrO pedileKca Ha 3ByK, OMpe- 
Teimemad cpequell BenMuMHOli pedleKcOB 3a MepBble MATS OMbITOB (YeM BBIINe 
9Ta BeIMUMHa, TeM Opicrpee y JaHHoi MBIWIH BbIpadaTHIBaeTcH pepleKCc); 
2) ypoBeHb yCJIOBHBIX pebleKcoB B Mepuod UX yKpeieHuaA Hu 3) KoappulneHT 
BapHaOubHOCTH BbIpaGaTHIBaemoro pepseKca. Jia NepeqenKn perleKcoB Ta- 
KHMM KpHTepuamu Opin: 1) CKOpocTb OKOHYATEbHOH Mepeweiku peIeKCOB 
uv 2) ypoBeHb yCJIOBHBIX pedleKcoB B mpollecce mepezemku. [loKkasaTenamu 
ra30Boro OOMeHa y TeX 2Ke Mbllleli ABAAIHCb: 1) CKOPOCTh ycTaHOBJIeHHA OC- 
HOBHOFO OOMeHa Ha HOCTOAHHOM ypoOBHe; 2) cpeqHAH aOcOMIOTHad BeHUHHA 
o6mena un 3) KoatPpuHenT BapHaGusbHocTH OGMeHAa. CooTBeTcTByrollHe aHHble 
MO BC€M MOKa3aTeIaM IIpHBejleHb! B TaO. | u DR 

Kak Buquo u3 Ta6u. 1, Bcex MOJOMbITHBIX %KUBOTHBIX IO JaHHbIM rasooOMeHa 
Mbl YCJIOBHO pa3qelumH Ha WBe rpynmpl. | rpyimy CocTaBJIAJIM MbIIH, y KO- 
TOPbIX B TeyeHHe MepBblx 18,2 cyToK (cpeqHAA CKOPOCTb YCTaHOBJeHHA eee 
HOrO YpOBHA OOMeHa) yCTaHaBJIMBaJICA OMpeeeHHbIM YPOBEHb OCHOBHOTO O0- 
MeHa, XapaKTepHbIit [Id JaHHOrO %KMBOTHOrO B HallIWX YCJOBHAX IKCIePH- 
Menta. Ota rpynma mounei (18 xXHBOTHBIX) XApaKTePH30BalaCb HM Ooee HUSKUM 
ypOBHeM OCHOBHOrO OOmMeHa (B cpegqHeM 3256,5 muI/Kr-4ac; Mpekeybl KkOue- 
Saunt or 2486 no 3802 ma/Kr-uac) HW MeHbUIMM KOS*ppHIMeHTOM H3MCHUMBOCTH 
(or 5,29 no 14,09%). Bo II rpynmy (11 motueli) orHeceHbI xHBOTHEIC, y OOvIb- 
IIMHCTBA KOTOPbIX He HaOOfaIOCb MOCTOAHHOTO YpOBHA OCHOBHOFO OOMeHA. 
[Ipu 9TOM BeH4HHAa OCHOBHOrO OOMeHA ObLIa B CpexHeM paBHa 3965 MJ1/KT-4ac 
(ipezembt Kome6aHHh oT 3067 jo 4399 mr/kr-4ac), a KoxppulueHT Bapuallun 
3aKkmouaca Mey 12,32% u 24,47%. Takum oOpasom, em Opicrpee ycTa- 
HABJIMBaeTCA OMPeeJIeHHbIit ypOBeHb OCHOBHOFO OOMeHA, TeM HHxKe 3TOT YPOBEHb 
H TCM MeHbIIe KOIPPHUNeHT M3MeHUHBOCTH 9TOTO MOKasaTeNA, U, HaoOopor, 
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6omee BbICOKUIi YPOBCHb OCHOBHOrO OOMeHa OTMeYeH y TCX *KHBOTHBIX, Y KO> 
TOPbIX JMHTeMbHO WJM COBCEM He YCTaHAaBJIMBaJICA MOCTOAHHBIM YPOBEHb OC- 


HOBHOrO OOMeHAa. 
Ta6auna il 


CkopocTb ycTaHOBJI. OCHOBHOTO oOMeHa Ha 


XapakTep BbIpaOOTKH NOMOMKUTECJIb- 
Horo ycoBHorO pedseKca TlOCTOAHHOM YpOBHe H XapakTep OOMeHa 
No non- |Cpenu. 
OMbITH. |BeC *KH~| cKopocTb ypopenn yc- | Koad, pa-| ACHP YCTa- | ocHopH. OOMeH, Koabp. 
%KHBOTH. |BOTH., T] ppipador- |IOBH. pedJieK- | pHaOuIbH., one tein MuI/Kr+4ac, BaphanuH, 
| Ku, cex COB, CeK. o}, yP CASHEL A Gea (cpeqH.) % 
546 27,6 20,8 11,6 By 8) 2 3773 8,22 
497 28,5 15,4 16,4 44 2 2930 9,32 
547 31,0 15,4 16,7 5A 1 3524 8,71 
554 33,0 14,5 16,1 42 4 2947 8,22 
607 28 ,6 14,2 Tiss 70 1 3203 9,75: 
553 27,6 1oee 21,4 35 1 3386 7,04 
597 29,0 11,8 10,2 tig! 6 3504 8,39 
604 30,0 11,8 11,3 65 6 3163 8,95 
605 30,0 11,8 A 11,4 55 8 3211 7,37 
589 25,0 9,8 15,2 53 1 3253 9,06 
544 33,0 9,2 stale 49 1 2486 9342° 
598 24,3 9,0 13,6 34 2 3448 6,45. 
504 26,0 8,6 9,5 49 8 3189 6,81 
496 29,0 8,2 14,4 36 4 2835 5,29 
585 33,0 7,8 4,6 80 6 3802 13,97 
588 24,2 Nye 15,0 De 5 8728 12,60 
584 33,0 end 49 94 21 3432 42,60 
587 31,0 6,9 5,0 90 24 3472 12,32 
594 23,0 6,1 11,8 46 50 4399 21,09 
592 24,5 6,1 8,5 62 50 3833 13,03 
564 26,0 5,8 Layatss 107 50 4131 20,65 
604 27,0 5,6 11,6 48 50 3635 14,83 
502 27,0 Bie dist 63 10 3067 14,09: 
590 25,5 4,6 9,0 50 37 4A48 24,47 
578 30,0 3,9 adh 7 2 34 4045 16,14: 
567 29,0 3,5 8,7 54 50 3917 19,72 
566 29,5 2,9 8,3 75 50 4264 47,20° 
614 22,4 258 ist 59 40 4368 17,94 
§52 27,0 1,3 13,6 50 8 3169 5,54 
Cpemuee .... 8,63 Sea 2 59,00 18,2 3525 41,89 
Ta6aunma 2 
CxopocTb HW xapakTep nepeqenKkH CkopocTb ycTaHOBJIeHHA OCHOBHOrO O€MeHa Ha 
Ne noz- YCOBHBIX pedJieKcoB NOCTOAHHOM yPOBHe H XapakTep OOMeHa 
OnbITH. 
cpeqHAS BenHG, - 
2KHBOTH, YHCIO ONbITOB, ae eetose Dudaer. Heb ycTaHoB. | OCHOBH. OGMEH,| ood. Ba- 
noTpecopaBia. cOB 8a nepHoy nepe- | NOCT. YpoBHS oc- MJI/Kr-4ac pnauun, % 
AIA Tepewe KH jesaKH, cek, HOBH. OOMeHAa (cpeaH.) ae 
497 1 6 2 
ae 1 16,4 2 3773 8722 
547 { 1672 1 3524 oe 
584 { 22'0 a4 3432 2'6 
585 4 16.6 “6 3802 is 
587 4 6.8 94 3472 en 
496 3 in's 2h i 12°3 
552 4 13h) ‘ 2835 5, 29 
594 h 192°3 2h ee 5,54 
553 5 ae : 2947 822 
592 5 Ne 3386 7,04 
604 ; ya 50 3833 13,03 
578 Gi 9'4 50 3635 14,83: 
593 3 ee 34 4015 16,14 
597 8 10.1 6 nn 6,45 
589 10 68 : bole 8,39 
590 10 13°2 37 : 5 9,06 
604 12 83 148 24,47 
588 13 13'0 8 ae 8,95 
564 45 53 Zo 3728 42,60 
566 16 1D 50 44314 20,65 
607 16 3°9 90 4264 17,20 
614 16 ve 4 3203 9.75 
605 18 2'9 40 4368 47,94 
567 20 ee 8 3214 7,37 
502 oy 13 50 3917 49,72 
504 24 i) 10 3067 44,09 
’ 8 3189 6,81 
Cpemuee ... 8,76 
fe 10,70 18,2 3525 14,89 
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Ecum oOpaTutTeea K xapakTepucruKe BbIPAOOTKH NOOKUTEIbHOFO YCMOBHOrO: 
peduiexca, TO u3 18 mbmueit I rpynnpr y 12 ycnosuprit pediexc Berpabotasca 
ObicTpo (BeIM4YMHA pedbreKkca Gombe 8,63 cek.), B TO BpeMa Kak y Bcex 
11 »xuBorTHEIX II rpynnel nosmoxKuTenbHBIIi pelekc BbIpaOaTbIBasICA MeqeHHO. 
Takum oOpasoM, jf MOMOMbITHEIX >2KHBOTHEIX, y KOTOPbIX ObICTpO ycTaHa- 
BIIMBaICH MOCTOAHHbI YPOBeHb OCHOBHOrO oO6mexa, XapakTepHa ObicTpas 
BbIPaOOTKa YCJIOBHOTO JBHFaTebHOrO MuMeBOrO NOMOXKUTeENbHOrO pedviekca; 
Y_ KHBOTHBIX C JWIMTCIbHO He YCTaHaBJIMBalOUlMMCA YypOBHeM OCHOBHOrO 
OOMeHa yCJOBHbIi ABHraTenbHbIli myeRoli peiekc BbipaOaTbIBaICA Mey- 
JIGHHO. 

M3 qaHHbx Tabu. | BuaHO Takxe, 4TO y Bcex 12 mpbiluei, O6anaromux 6o.b- 
Wel CKOPOCTbIO BbIPAOOTKH MOMOAKHTENLHBIX YCJOBHBIX pedlekcoB (BeMuHHa 
pediekca Bbulle cpesHeli 
8,63 cek.), ypoBeHb oc- 4/4 
HOBHOrO oOMeHa ycta- “ 

HaBJIMBaJICH B TeyeHHe 7 

I—8 cyTok onbiTHoro ne- a 6 

puona. Y OoubwHHcTBa 
mee (y 11 uz 17) c 4, 
3aMeVICHHOH BbIPAaOOTKOL 


1 4000, 

YCJIOBHBIX PpedpJIeKCOB (Be- han 
JM4MHa pedlekca MeHbuse 2 dt NOUN Ny eNO ary 
ae ee 


MIKE 4al A 


ES THO STO Get Mere a fea 4 ad 1 5 1015 20 25 30 35 40 45 50 
Horo oOOMeHa He HaOuII0O- oe 
Waslocb. 0 Whe ane 


MaTepHaJl CTAaTHCTHYeCKOH 
o6pa6otke. Oxas3aoch, Le ras 1 5 015 2 25 3 35 0465 D 
4TO MK LY CKOPOCTbIO BbI- NN oneiT0b Anu onemob 


Re re IPHOLO Puc. 1. CkopoctTb BbIPaGOTKH ABHTaTebHOrO MMMLeBOrO ycu10- 
ycoBHoro § peduexca BHOrO petbmeKca H OCHOBHOM OOMeH y MbIlelt Ne 497 (A) u 
CKOPOCTbIO YCTAHOBJICHHA Ne 566 (5). a — BenwunHa ycnoBHbIX petreKcos (B_ cek.); 
NOCTOAHHOLO ypoBHA ra3o- 6 —ocHOBHOl O6MeH (noTpe6ieHHe KuCOposa) 


a HMeeTCA BIOUIHeE 
es KOppelAlusaA, a 4MeHHO —0,712:0,09. Taku 006pa30M, MOXKHO yTBep- 
*KaTb HaJIM4YHe TIPAMOM CBA3H M@XxKLy CKOpOcTbIO OOpasoBaHHA AByx pedek- 
TOPHbIX MOKasaTeseli — BbIPAOOTKH ABHTaTebHOrO MMILeBOTO EES pe 
(biekca M BbIpPaOOTKH MUCTOAHHOTO yPOBHA OCHOBHOTO oOmena. Uem Opicrpee 
BbIPAOATbIBAJICA MOMOXKUTEMbHbI YCOBHbI pedleKc, TeM ObicTpee ycTaHaB.IH- 
BaJICA MIOCTOAHHEIM YpOBeHb OCHOBHOTO OOMeHAa, 4, HaoOopor, yeM sues 
O6pa30BbIBaICA YCJIOBHbIM petp/leKC, TEM JVIMTebHee He YCTAHABJIMBAaJICA OCHOB- 

i a IIOCTOAHHOM YyPOBHe. ; 
Se evens eaten aca: HaMH petbIeKTOPHBIX peakIMH TakxKe els 
BeCbMa BbICOKHM Kos@bulnenT KOppenaunn. Tak, Mpa cpaBHeHuH ee 
OCHOBHOTO OOMeHa HM YPOBHA YCJIOBHBIX ABHTaTeJIbHbIX Bes eee 
» a lel ater au ecm ei en Ha06opor, 
KHMH YCJIOBHbIMH pedsleKcaM pep aarTae E 
C HH3KHMM YCJIOBHbIMH pedJieKcaMH ypOBeHb OOM . 

Be sHentuen, pam cTeneHb BapHaOWJIbHOCTH o0enx Mapas tense as 
BUeTb, ITO MH 3JeCb HMeeTCA ONpefevieHHad 3aBHCHMOCTD. ee Ase a 
H3MCHYMBOCTH BeEJIMUHHbI MOMOMRKUTEMbHOrO YC/IOBHOTO Ho eens epee oe 
WM OoubWat BapHaOUJIbHOCTb YPOBHA OCHOBHOTO oOmeHa hl He an ; 
nauuu papen +0,54+0,13). B KauectBe SES Renee nile 
OTHOLICHHH BbIPaOOTKH NEAL ga a ped. 

Horo OOMeHa y JByX 2KHBOTHDIX (NeNe 497 u i 


HyeutuuHoctb B mpo- & @ 6000 6 
BeJICHHH ONbITOB Ha BCexX 6 5000 : 
2KHBOTHbIX MO3BOMIA 4000 WAL 
MOJBePrHyTb MOMYYeHHbIH — » sa 
0 
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Y wpm Ne 497, Kak 9To BuO us puc. | A, OnicTpo BbIPaOOTAaJICA IMOJIO- 
SKUTEJIbHbI YCOBHbIM pedleKC Ha 3BOHOK. Y 970i MbILIH OYeHb ObICTpO, co 2 
OMbITHOrO JHA, YCTAHOBMJICH MOCTOAHHBIM YPOBCHb OCHOBHOTO oOmeHa. 

Y mom Ne 566 (puc. 15), 10 JaHHbIM ABUraTebHO-IMULeBOK MeTOAMKH, 
yCJIOBHbIH pepIeKc Ha 3BOHOK BbIpaOaTHIBaJICA SHAYHTeIbHO Me/WICHHee, YEM 
y mp Ne 497. Kak BuHO 43 pu. 1 5, W ypoBeHb OCHOBHOrO OOMeHa y 9TOH 
MBILIM He MOCTOAHEH. | 

Cneqyioumii 9Tat Hallero MCCeqoBaHHA 3aKOUaICA B CONOCTABJCHHH | 
xapakTepa MepefeiKH YCJIOBHbIX MBHTaTeJIbHbIXx pedsIeKCOB C yCTaHOBJIeEHHeM 
MOcTOAHHOrO ypoOBHA ra3s00OMeHa. Kak BHHO H3 Tabu. 2, Mey CKOPOCTbIO 
HepeeIKH CHTHabHOrO 3HaveHHA ACCOMMMPOBAHHOK Mapbl YCJIOBHBIX pecbule- 
KCOB HW CKOPOCTbIO YCTAHOBJICHHA IOCTOAHHOLO YPOBHA OCHOBHOrOOOMeHa UMeeTCA 
oupenenenHad 3aBucuMocTb. Koop pulMexT KoOppelAlMH paBeH +-0,47+0, 14, 
M13 nowy4eHHbIX JaHHbIx cileqyeT, YTO Y YKMBOTHBIX C 6oulee BbICOKOH MOXBHXK- | 
HOCTbIO HeEPBHbIX MPOleCCOB MOCTOAHHbIM YPOBeHb OCHOBHOTO oOMeHa ycTa- | 
HaBAUBasIcsd TakxKe ObicTpo. Hanpumep, y Mptuu Ne 544 (cm. Ta61. 2) yCJIOBHEIe | 
pepileKcol Mepeseiaiuch UpesBbl4aiiHO ObICTpO, y2Ke B MepBOM OMIBITE. C nepBoro | 
‘Ke JHA yCTaHOBMJICH MM MOCTOAHHbI ypOBeHb OcHOBHOrTO OOMeHa. Y 2KH- 
BOTHBIX C M@HbIIe@H MOJBHXKHOCTbIO He€PBHbIX MpOMeCCOB yPOBCHb OCHOBHOTLO | 
oOMeHa WIM COBCeM He YCTaHaBIMBaJICA, WIM YyCTaHaBJIMBasICH JVJIMTCJIbHO. | 
Tak, Hanpumep, y mpm Ne 502 nepexemkKa CHrHambHOrO 3HaYeHHA aCCOLH- 
HPOBaHHOH Mapbl YCIOBHBIX pePeKCOB 3aKOHYHJOCb TObKO Ha 24 oOmIITE. | 
OcHoBHoii Ke OOMeH Yy 2TOH MBILIM Oouee HIM MeHee yCTaHOBMJICA Ha OMpeyeseH- | 
HOM YpoBHe TObKO c 10 onbITHOrO AHA HU B JabHeHIIeM 3HAYHTebHO KOVJIe- } 
OaJIca. 

IIpu cpaBHeHuH ypOBHA YCJIOBHbIX petuleKCOB B IIpomecce NMepeseKH HU 
YPOBHA OCHOBHOTO OOMeHa OKa3aJIOCb, YTO Mex*KAy 29THMH MOKa3aTeAMH OT- 
CyTCTBYyeT OlpeqeleHHad CBA3b. OO STOM CBHJeTeIbCTBYeT KOSPPHUMEHT KOP- | 
P@IAWMN, KOTOPbI B JaHHOM cilyuae Oni paBHEM +0,26+0,17. 

[loqbiroxXuBad NPHBeAeHHbIM PakTHYeCKHH MaTepHaJl MOXKHO CheNaTb 3aKJII0- 
yeHHe O TOM, YTO THMOMOrHYeCKHe OCOHCHHOCTH HEPBHOM CHCTeMbI MOryT NpOAB- 
JIATbCA B Pe€aKUMAX Taz00OMeHa, B YaCTHOCTH B CKOPOCTH YCTAHOBJICHHA OC- | 
HOBHOrO OOMeHa Ha HOCTOAHHOM yPOBHe, HHbIMH CAOBaMH B CKOpocTH OOpa- | 
30BaHHA YCNOBHOTO pepsieKca Ha MOCTOAHCTBO OCHOBHOrO OOMeHa. IIpu 3TOM 
HawOombmlee coBMaweHue HaOmONaeTcA MeXKAY CKOPOCTbIO BbIPaOOTKH MOJO- 
%KMTEMbHOrO JIBHTAaTeIbHO-HMULeBOrO yCMOBHOrO peibleKca HW CKOpOCcTbIO ycTa- 
HOBJICHHA OCHOBHOFO OOMeHAa Ha MOCTOAHHOM ypoBHe. Meubilad KoppeaTuBHad 
CBA3b HaOMOMalaCh MOXY CKOPOCTHIO MepekeIKH YCJIOBHBIX pe*PeKCOB UH ycTa- 
HOBJ@HHeM YPOBHA OOMeHa. BecbMa BO3MOxKHO, UTO MepBasd, Oomee mpouHas, 
CBASb MexKy CKOpocTbIO BbIPaOOTKH BUTaTeMbHOTO yCJOBHOTO pedmeKca u 
CKOpOCTbIO OOpa30BaHHA YCMOBHOTO petbmeKca Ha MOCTOAHCTBO OOMeHa OOBAC- 
HxAeTCA OXHHMH H TeMH 2%Ke (bakTOpaMH (OPHeHTHPOBOUHO-HCCeLOBAaTebCKOH 
peaKWHH H Ap.), BIMAIOMLMMH B OMHAKOBOH CTeneHH Ha OOpas0BaHHe yKa3aH- 
HbIX YCOBHBIX pedpekcos. Jlaibneituue ucceloBaHUA B 9TOM HanpaBseHHu 
MOMOryT MpHHTH K OKOHYAaTeIbHOMY pelIeHHIO BoTpoca. 

IlomyueHHbie Ha MbIMIaX JaHHble MpescTaBAIoT MepBy!O NOMbITKY BbIABUTD | 
CBA3b OTHCJIbHbIX CBOHCTB HePpBHOH CHCTeMbI C MmpoleccamH ra3006MeHa. 


Muctutyr dusvonorua um. VW. TI. Tapaopa 
Akajlemuu HaykK CCCP 


Iloctynuao 
20 VIII 1958 
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